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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutically 
fv acceptable salts thereof: (1) wherein R 1 is halogeno, 

hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxyimino, or the like; R 3 and R 4 are each 
( 1 ) hydrogen, halogeno, or the like, or alternatively R 3 and 

R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y. is CR 5 R 6 - (wherein R 5 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CR 7 R 8 -CR 9 R 10 - (wherein R 7 , R 8 , R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C 3 . 8 cycloalkyl or the like); and Z is hydrogen, d. 10 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic C 2 .io amino or the like. 
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^VH^^Sr^-r*^ £ fc R 1 R 2 2* - m K o -C * * y , t K 

3 & R 4 /5S - m K tH o "C ^ ^y, k Kn^^^^/Ii^ifilcL, 

YIJ^-CR'R'- (5£4^ R'lyR'lil^-Xlt^^oX^^I 
£fcl*5*;-CR 7 R 8 -CR 9 R l< >- ( 5£ f , R\ R 8 % R 9 > R 1 0 « |P3 
HitS^^H^ t-^tC3ioT, ^^t3~8©i/^ UT /U * >V g 

st;z^j|gt5iigf i t h iz. - m & o x mm & 2 ~- i o com 
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5 fflsftm 

z?^y?-i?)i^7^y—v i v (dppiv) ttN5iawa> 6 2 #s tyo U >XteT 
io — st^s. dppiv «wbu, ffF«s^.^j!K<«aja* jfiLat^K^UT^o,- s*tr 

*ifi, DPPIV *^;^zf>m^^F- 1 (GLP-1). ©ftWfcflB^WSEfcrt* 
9§ ftfc. o£D> DPPIV teGLP-1 ©N5^His-Ala ©S^^F&ftKk 
3WSrr* ^tJ;^ GLP-1 CT&ffcT* iifeC> -e©^i£ttfltffc&* GLP-1 
15 ^©7>^^-XhtLT#fflW§. 

GLP-1 ©£3ftUB£bT, MMR*^©^ U >^«ME3tf^ffl, WSMWWSS 
Jftffffl, S*dM*flsJB^&ftW*. Ufc^T, DPPIV fclfi^rs Cite, G 

lp-i ©ftuB&««>, >*y>ftyBfc^b«ftw&tt#-r 21 

20 £fc DPPIV ttftg^^f a-D^^ H YOft*. fi&m^MMT* 

teH#L/T^«Ci:5^5ai6nTV^. l»T, DPPIV ©MFfcU ^JSB^A* 

jas^jfs© dppiv ©ggsRtt, «&& ttttMfflsu^^^&^oi^iPiai*© 

25 AM©&*©IWKW«lte*-ViTJ!,lBSnT*D, DPPIV Stttt, &'l4©fttj 
Sdlfi«E^©JSL#fc:^.tfi**lTV5« D bfe^bT, DPPIV ©MF«, 

Jin^T> DPPIV BSflS'&ttfcl/Ttt, KPU5*>©2&3&*U>Ttt!fe;*n& 
(J. Med. Chem. 37, 3969-3976, 1994), ftVM-CWMZ.himk&W (Biochem 
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istry 32; 8723-8731, 1993) fc2#»&ftTV>*. VuVVXDZWSisT 
/^f&&£tlfcffr&tl (Arch. Biochem biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. ChemLett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) t&Eifito 

io j tf d u $?>«§2*##«nfc dpp iv m»m&*m"r% z. t^tBt, 
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20 ~5CD7WJV$^t> R^&fcfUM^ f\U*f>Mr¥'> *^S, 1 ~ 

tt«5R» 1-5 ©r;V^r'J x>2£&J§*J«U 

r 3 ri^r 4 \t^n^n^m=fs a d y >m^ fcmm, i-sotji 

25 3* ->SXttKlt 1 - 5 ©TJ^Jl'S^St^, XteR 3 £Z*R 4 #— fcifc&o 

Yft«-CR B R 6 -K't', RS^Re^jWl-Xtt^oTTK^ir^ 1 ; AO** 
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^nTt^V^x-jVS, -f SCAUPS* OH'JJH, — NHR 1 1 (5t*R 

5 rt-y h^^;i/^n;i/^b < «^>> f ;i/^^;^-;vs^^-r), - c o 

NHR 12 {j£*R lz n7mm^X\Z- (CH 2 ) m -R 13 (5£*m£S2£l~5 

, X}«-CR'R 8 -CR 9 R 10 - (5£»K R8 ( R»RtfR 10 »|i»|— X«S 

15 & o TTKfcJSC^ ;Aoy >]g^ ; a n y >M^> 7Xm«> mm$k l~5cot: Fa 

*ss7)v*Fn&s ^j)v^^)vm. *)v%?bm> k*ri~5©7Kw 
t <b «k v> H u z? t er t - y h ;v #=;v2££ b < te^ > e?;v^-^r )V 

20 3j5-;PS^r)^. — CONHR 12 {^ff R i2 tt7mmf-3l\Z- (CH 2 ) m -R 
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^ tubs, 75^1, jsy^M^ ik**i~5© 

~ 5 ©«JKr ;v*;i«Rtf*»ft i~5 ©am*?^*^*** e>ft5SM: ^sttf 
ns— ^±a>STS^$nxt>«fcv^mi^5~i o © if ~> * p 7 ;Kr ~ jvs £ 

15 ^-T), — CONHR 12 {S;+R ia tt**K*Xtt- (CH 2 ) m -R 13 

r l4 te^$c i ~ 5 < »^>5?;p»&»*r) * 
Otitis— ^^©StfmmsnT'b *ViK*ftl - 1 o ©7;wv»£ 

20 sRTrtV 

, 7s;i, &*»i~5©8l#7;Wr;va£&tf-OR 16 (^*R 15 teft*Ri 
gara&ggiarr&fcaft ©*&©?%& 
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7)lu**smxtemm®. 1 - 5 ©7;wi*t?*s ^ tfnu s»w*#x» 
15 *mw<Dm<Dmm\z&%t, s* (2) 

z JV^yf F (2) 

CN 
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25 



#«fl(Di©iifc"J:5i. S5 (1) X»* (2) WTY#- 
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*»W©*©«*fc«fc. **Wltt* * (1) (2) fc*»TY#- 

7;v^;wn?**->7^ tf ou $?>«»»xtt*©i^fciw*n*anf** 

*XWDto<Dm*K**** * (1) Xtt* (2) ^^TYAt- 

CR 5 R 6 - R B #**7?**> TfcB* Z ^7 

*»a©*©M*fc.fc*fc« *»wr* * (i) X«5* (2) f^^TY^- 

CR 5 R 6 - (5£** R 6 **zK*-C*tK R 6 ^^3~6©^M^X«^7 

*»W©«K0««fc:J:*t. 5* (l) Xl« (2) WtY««- 

CHtCH (CH 3 ) -CHIC (CH 3 ) 3 ]-X«-CH[CH (CH.) C 

H 2 cH 3 ]--e^o, z ->7 y tf D U 3? >W*#Xt«-©** 
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7^)\>m, -IVttMb* sec-7^)Vm. tert-^;VS, ispu^fr 

^TWianfe-f s/**jft*u ^KH57S, i^ws/i, y 

.•x^hs, ^at!M, -rvyatr;ws> y^^w*. sec-^ 

tert-^;vs, -f y^>5P;v«> ^^jvs, ^^^S 

fck ^n^DtfJH, i/bn^H, ^n^>^;VS> ->^p^;V^^ 

~8©->^pt;v^x;vs (0y*.fc£ ^^d^M. s^p^^xx;^. 



WO 02/38541 



PCT/JPOl/09818 



tf^^p^->;^ trs^n^^wk tr^a^^^pas, 

^rn;VS (4VX.I& fc^o^ir-;^ tf^p^-fe-;^ tt^P^ 

x-3-~)vm, ya^M, ^w^S* ^;>7 7-;nai:) &2©7M^i 
<Dffi, ^ne»cDT;^;v»^7xm^^AP^>M^ #*#i~5<z> 

nx t> J: t! y swas, tert-^h )V#~ )vm% v < ^ > &)v*r* 
$,%nrt=Ji>m**er)> -conhr 12 {^r 12 «^is^x«- (ch 2 

) m -R 13 (3£<*'mfc3«U~5£5KU R^fcfcMSJK^ th^XJVtf—fr 

} tm;-o r 1 4 (^ffR 1 4 «^^ i~5 ©itjH«x»^Kffli 3 K7Ji/^;va^ 

^>£J( > ±.<DS"e«^^tl7t7x^;i'S (#I/U£, 4-fc Ha=^^7oin;i/S> 3, 

;^ri;PS^S^S^J;D^«ns-o^±<DSTgm^nfetfy^V« («*. 
^ 5-i/7;t!U"7>-2-^^ 5-zn>ptfUv f >-2— 5- 
9nu\*v&>-2— -ova^ 5-r^y^;p3Hxi;nfy^>-2— <;PS^f 
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4-kh'a^>Wl> 5-fc 

20 stg& i ~ 5 <D7)v*)vmRxfmmvtx\*ftm%w<omm®i i ~ 5 07^3^^ 
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JUS, tfv-^n^y^WS, K^Dtf^^Wfc tfS^P/^HSk tf^D 

-iigwkmm^&swt 1 ^^ 7Y.m3k, ti)v^^)v&. ts.;m> 7s; 
fri&ii^©^!* i~5 07J^^^e.S5iJ:oian§-^±©ST? 

, -* s^/usws, ^-yvue^vs, ^y^u^s, tr^u^s, 
mom, ^nzmwr s /»i-^>if >^x^tf u ^ymm^vrcm^r^ / 

~ 5 0)7 )VmBO$- OR 15 (^R 15 HH^X^^I^O^m^ 1 ~ 5 

i«kf3i«n§^^±®s^b«7$;i^f^^i:^^^' 
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£ b < 7 y ^HC^T R 2 tt**JK^X A n ff >J1^T 
5£ (1) Xtt^C (2) fc&VvT, Y^-CH 2 -t^tf, 7jcmS, 

t i~5 cdt;v^ £> & ?>^<D-o^±-r«m^ n 

< tt, *BfcSRtflft*Scl ~ s cot hd^->7;w»^^5^- -o^-hx 

nx;v^;w&^b<teT^>^i'«x&o, S6lcff*b<J4. tert-7 
(i-t^o^/^M (2-kHo*->-l, 

^ (i) xwta: (2) fc&v^x, Y*t, s-cr s r 6 - (set* R B #***C 

-CR 9 R 10 - R 8 £R 10 te7KiitXfc^ R 7 £R B #l»»T*& a XIBB 1 

t-lil:&oT^lt 3 ~ 8 © v'i' D 7JV+M* ifilt^) TSSit, z« 
HXttCH,^f*UV.>. 

»*b<tt, Y#, !S-CR 5 R 6 - R»#***T!*tK R 6 

^tkksr^- or i4 (s+r 14 i ~ 5 (D&mvtxiZftimwoTJi* 

zKaiSH'TfcD, «kD»*b<tt, Y*t % -CR 6 R 6 - R 6 ^7K5fiX& 
0> R 6 ^^3~6C0^-lK^X^^7;V^S-e$.^) T&5£^ Z 
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aWaJK^-CifctK S&fc*&»£U<tt' Y*J-CH[CH (CH 3 ) a ]-, - 
CH[C (CH 3 ) 3 ]-X«-CH[CH (CH.) CH 2 CH 3 ]-^^i:t» Z 

5£ (1) (2) iZ&^T, YRtXZ*«BMft"r*S8*J8C : ffcfc*>fc-* lc 

^«^ufc^^T 5 ystfe o > » * v^ummt vx&m&xxt- or 15 
««flafe. m&mBvw? (ra) ©*^*fcas*^wiM 

h*-f>»m*WfiW» T-«^©HI V©«ABJhfcM* AIDSOfKR 
ijltS^t^S. JUWSfctt* 3tJ3©MJ3iJ> ttS&K 8£»U ^«^J> 
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*»Efc*«©«-**tt» &tf> «w« 

»fc**«v J&AfcttU »*b<ttttl~»l 0 0 0 mg / kg 

#S/BT?fc?K «kD*l?£b<«8>l 0~*92 0 0 mg / kg^M/BT-fc 0 , d 

1 ] 

X. Y, Z, R 1 , R 2 . R*> R 4 «> WBBfcRIU-C**. Rait 

20 ^©{^SSSr^To) 

^©■IflWfc^ViTW:, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. WU TS 3»lCfB«©*»SffiV** Z. 

jRfctt-50~50T;T!fT3 bTtt, «*. 
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25 (iS^ X, Y, Z, R 1 , R\ R 3 , R 4 , Rait flMBfcJ^CTfcS. Rcli 
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V7 p Dtf;PT5>, tert-^;PT^>, 1>i?)VT$.>. ii<>^7$>, 
yjc^jl/TSX Ii7iW75X 2- (amifU^i/T^y) 
7$>^1I75>^ (Z-NH 2 ) £#V\ Wm&lJfc&fto ££^-e£<5. 

10 tf -5 £<h#n?££. 

■SZWUk. 7uMk. 3-Kte, *^>7JU*x;wi^ p - h;i/x>7ju*x 

tti^rat -50~ioo*CT?fr5 ii^*5. *^>7JV*x;Wb> p - h 
;i^x>*;i/*x;Wb«, ^n-^n^ >x;w*x;i^ d u h\ p - Y)V3l>K)V 
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[£/£5£ 3] 



(a**, X, Y, Z, RK R 2 , RVR 4 , Ra, Rb, Rett, MffifcWST? 
p - b jH^j^rj^ Z-NH-Rb ( 

R^2Ttt91bfcJ:3&*euWk ^oA<b, a -1Mb, *9>X)V*~ 



(5£*, X, Y, Z, R 1 , R 2 , RVR 4 , Raft, ftffBCRI Rdte 




R 3 . 
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Ra R 4 Ra R* 

X, Y, Z, R 1 ,R 2 ,.R 3 ,:R 4 v Ra, Rb, Rdtt, t&SBfcftCT! 

3 F£**ifelf 6*1*. JEJ£i*»£bTW: v N, N-y^f;WA75 h% fb 
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LRJfc5£6] 



5 




C0NH 2 



Rett, — G (=X) -Y-NH-Z, Xte-C C=X) — Y — N (R 
b) -Z, Xte-C (=X) -Y-Rc, XftRb^t. R l , R 2 , R 

3 , R\ X, Y, Z, Rb^Rcft mmz.mc7?&z>o} 

o Iv^^itbTH ^on^^X ^Dn$M, 1, 

£fc;i<D£j£fc3U -T^^V-^^iPbTfe^V^ Jl(D^«> -50~5 
20 OXZ-VftvZ.ttf-V^Zc 

jjmtf&tfznzo torn, mmtvx^^uu^^>. ^Dn*M, i. 2 

25 LRi&5£7] 
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(5£4U Re, RK R 2 > R 3 > R 4 % Rait ®mzmW&Z>* R l a, R 2 
a, R 3 a, R 4 ate, R 2 ^ R 3 ^ R*iW-Xtt*n*nR l . R 

^eR 4 a©5^10^7jcmS©«^ AD^Mbia^MD^ £CUW* 

ffiv^SiSti/fc^^bu^^^-rmm-r^Tj^wfevf ens. znzoK 
^momtvx, mxuim^^^w^r^mi^i ens. ^o^ij 
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R 1 R 1 




(5£<}>, R 1 , R 2 . R 3 , R 4 * Rc'Rali 1tufEK:lf|bT&3.) 
:/a£;VX^W7^>#GD7^>it, 2-X 

>, ^na*;VA^ l, N, N-^/fM;^75F. 
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7»&£'JfcWJ^ 1-X3M1/-3- (3-^^75;^.^) 

^>c RMitbtH $?srDp**>, ^qo^.i, 

>, N, N-i?^fWA75F, fh7tHn77>, ^^tJ->, Wl'X 

«fctT», hUX^;V75>, ^V7°oHJVX^Jl/7S^©75>i, 2 
;V\3r-*>lW- b U tf A, 2 -X?;Wv3r+i->M# U # A«0#8SBfc4&* 

o 

15 3*fc, <w*«» ^;v^>mt^n;w^mxx7 i ;v^e»#e>ns?i-&m^7K^ 
at^k hwxx a?Kx^;w©jR>6:teH#i/jfev>?»jft*«&vfe»tis. 

20 V^Dt!;i/X^;W75XS©T5>^ 2-X^;P^-9->^hU l 7A, 2- 

pn^X //do^M, N, N-5?jWV*;W»75 h, b;wx>, tlx 
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R 1 R 1 



5 




(5£*, R 1 , R 2 ; R 3 , R 4 , Rett, iiufEfc|if|bT&£o RfH zk^HH^X 
jftt^ST?*5. COOR f 

v^^i^, ^dd^^X ^an*M, l. N 

#&tfsns. cne.®K)$n -5o~5o*c*r?fr5 ££jo*"c#5o 
20 i-x^;i/-3- (3-^^^;vT$y^ntf;v) ^j^amsi 

^>yhU7^-;K h^D^r^^>'W$ w 
25 d^^>, £oo*;pa, 1, N, N-^^fWA7 

^7^X7^^X75 Mfcl"* cn&©Si&©»JB£tbTtt 
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COOR f ^f^T*Sft^*>675 / AM-JV^O^t 

^M^X^Otfc^TS^tUTB, PROTECTIVE GROUPS IN ORGAN 
IC SYNTHESIS, THEODORA I. GREENE and PETER G. M. WU TS mztmvXm* 

S>#Da*;*>, ^no*;VA> N, N-^^MM75h% Wl'X 
IRfoft 10] 

R1 R 1 




tas-e^s. ^ymmttamfc^ sua* hU7;vto»«» p-wvx 

SSfc, ##^J, WI«K:J:0*»W*«9W*^ *»Wtti:n& 

(2S, 4S) -1- (tert-^h^v'^^x;W) -4-7/P*oKB'J^> 
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Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) -■ 1 - (t 

ert-^b^* ;wtf-;vo - 4 - 1 HD^^tf a u 2 
(6.8g) ^&2x@^n»yi- (i) ©n^Tfe?.^^^ asg) zmc 

o 

2 

(2S, 4R) -1- (tert-^b^v-*^-^) -4-7^*aVioUS» 

Tetrahedron Letter 39 (10), 1169-1172(1998). (2S, 4S) -1- (t 

ert _^ b ^ e/ ^;V^-;V)-4-bFD^v'tfPU^>-2-*;^>'^^;V 

(500mg) fr*>2i:n"enffiMS- (1) ©M^T^^^^tl (370mg) 

fee 

###]3 

(2S, 4R) -2- (Ts/*;ufc;v) -i- (tert-^b*5/*;u#=;w 

(2S, 4R) -1- (tert-^b^*;V^V) - 4- fc 1*0*3" tin US? 
>-2-#;i^>M ( 2 .31g) fc 1 - k HO*'>^/h (1 
. 51g) &v^it> (50mL) IOK»U MTl- (3, 3-^^75/^ 
nt?;v) -3-X^M^5FMfi (2-llg) tJBXT^^T* (0.6 

8mD £im*.«>o< D^msreiH&u lBifem^bfco RjstsiETtib^ # 

^ y-;V=100: 3-100: 7) T?$tSabT, (2. 19g 

) 

(2S, 4S)-1-[(2S, 3S) -2-7^-3-^^^^] 

- 2 ->7 ; - 4 - 7 j^d if p 'j e;>£»^ 

(1) (2S, 4S) -2- (TSy^M^W -1- Ctert-r/MrS'fcJl' 
#%^JlT#e>n^ (2S, 4S) -1- (tert-^h*^^^) ~ 4 
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-y)]/jrn\£Wi?>-2-%)\'tf>tk (4. 5g) £X-feh-HJ;V (50mL) \zm 
#U 3jc?^"Fl-bHP^^>l/hUTV-;H7jc^ (3. 6g), 1- (3, 3 
-^^^75; t/n tf;w - 3 -x^ltftfWSSM 5 \*mffi.t& (4. 5g) ^Jo^. 

5 TtK (5mL) £jbD;L, JK?&T?'30^ ^T30^jt#U^c SJfc^fcTiz: bX MJ 

;K50mL) ^inAfc^, Wfe£iiisiJLfco it^MJETIiU, 

A^DYb^ (MH;a^>:^i^=4 : 1-1 : 5) T*t 

Mbfc iie»nfc^ic^it>^sp^., ^fe^tbT^ib^ (4. 2g) & 

10 MSCESI pos.)m/z:255([M+Na] + )v (ESI neg. )m/z:231 ([M-H]")« 

(2) (2S, 4S) -2- (75/*Mr;W -4-7MnlfDU^>t 

(2S, 4S) -2- (7$y*M-;W -1- (tert-^b^v^V^X 
-4-^;u^DtfnU> ? > (4. 2g) £ 4M jfiBfc-^^U-^ (45mL) KlJH»b 
15 > *m-C2'«MWaH*bfc«, RjS^^MiETa^bfe. 8»K:h;VX> (50mL) 

(3. lg) £#fc„ SKD^P^tt^aSiirTfc^OKli&fcffl^fc. 

(3) (2S, 4S) -2- (75;A;l/^;W - 1 -[ (2S, 3S) -2 

20 ^i^ntrou 

(2S, 4S) -2- (75/*M-;W -4-7MDlfP 1 J^>Mt 
(2. 4g), (2S, 3S) -2- CPJV^U—fr* h^^M^75 7) -3 
-.?WW*>^>tt (5. lg) &Th7kHD77> (40mLK N, N-v 5 *^;^ 
M75 H (lOmL) fci&SIU 1 - k H P^r^>V h U 7*S—)V1 7K*n 

25 «<2.6gK 1- (3, 3-$?jWV75/7ne;W - 3 -X^fc^WSSM S 
(3. 3gK *M V7dW1/X^75> (2. 5mL) «3>o<D#iS 

:mm^)V=4 : 1-1 : 4) Ttt«U TO7^7 7^ibTSi 
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ik&m (6. 9g) *mco 

MS (ES I pos. ) m/z : 490 ( [M+Na] + ) o 

(4) (2S, 4S) -2-v-T^-l-t (2S, 3 S) -2- C7;l/2M/X 
h^^M-JV7$/)- 3 ~^)]/^>^ J-iM - 4 - tfP U 

5 v>©£7& 

(2S, 4S) -2 - (T^y^M^W - l-[ (2S, 3S) -2 - (7 

)var u~)V * h ;v^x;v7 s / ) - 3 - * / -f ;n - 4 - 7 

DtfOUi>> (6. 9g) &fh7th*D77> (70mL) fcl?£fl?U ac»T*fc*HJ 
7fr*uvm (4. OmL) ^Jn^> 2K»Tl.5P*lwaWL/fc. KJfci£&«ffiT*»l/ 

= 8 : 1-3 : 2) tiil, »7 ; EJV7 7XiH«^l (6. 2g) £ 

MS (ESI pos. ) m/z: 472 ([M+Na] + )o 

(5) (2S, 4S) - 1 -[ (2S, 3S) - 2 -TS J ~ 3 
15 ; JW - 2 - - 4 - 7^tn b!D U >?>Mt©^ 

(2S, 4S) -2->7y-l-[ (2S, 3S) -2 - {7)V*V~)V* V 

^v-^;^-;pT^/)-3-^5 L ;^>^/-r;w-4-y;^PtfPU^> ( 

6. 2g) ftl, 2-^DPX^> (90mL) t^b, MT^X^75> (10 
20 e?x^;l/X— - (100mL)> rh7t Hn77> (50mLK ^noaM^A (50mL 

) sk?&t 4M mm-^^y a omu jn^fc. ^D^^jsstb^ 

(SMfilfJ* ; ^DD*M : : 25%T> ; EXT7K=40 : 1 : 0. 1~25 

: i : o. i) -cmMvrco &<ontcmfe&# n wfc)v&\zmMVs MtoTiumst 

25 (4. OmL) Jo*., £Cfc&£2l|lfcb£ n n#JkkTife»bfc. fc£l£T 

ft»U iM*tbT«-&ti (2.9g) 

MS(ESI pos. ) m/z: 228 ([M+H] + ), 250 ([M+Na] + ), (ESI neg. )m/z:262([M+CL]-). 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 59(3H, br s), 5. 54UH, br d, J=52. 1Hz), 5. 06(1H, d, 
J=9. 4Hz). 4. 07-3. 77 (3H, m), 2. 55-2. 34 (2H, m), 1. 88 (1H, m), 1. 61 (1H, m). 1. 17(1H, m 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz) c 

(2s, 4s) - 1 -[ (2s, 3S) -2-Tsy-3-^^;v^>^/-r;w 
- 2 - 5^7 y - 4 - 7)v*u tf d u >£kik*mmt&®&& 

5 ^Ufi^lT?#e>nfe (2 S, 4S) (2S, 3 S) -2-7SL/-3- 

*^)V^>& J 4 M - 2 - z/T J - 4-y )V3rU\f.UV i?> (0. 5g) SrX^y — 
)V (lmL) tC^U cnmbfc4 8%^Wi (0. 26mL) <D3L?;-)V ( 
2mL) ^^*0^.fe. J£lCX^/-;l/ (2mL) t^>^> (3mL) £in*.T8y$U 
trtHb^^&Mbfco #SnfdS§ii£\ (1. 75mL) l;:i§fl?U >K 

10 ¥frVtc2-7°nnj-)V (UmL) »^ ^nfc^>^> (3. 5mL) ^1X\7LXm.W 
Lfc. t?f/libfc^^«bT> M^m^ibT^^^ (0. 28g) &n?to 
. Anal.calcd for C x JL X 8 FN 3 0-HBr:C. 42. 87;H, 6. 21 ;N, 13. 63;Br, 25. 93;F, 6. 16. F 
^ ound:C, 42..98;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 

mmm 3 

15 (2S, 4R)-1-[(2S, 3 S) - 2 -7 5 / - 3 - ;>Wl^>^ / -OW 

(1) (2S, 4R) -2- (T=i;f])Vtf-)\,) -1- (tert-^h^r^^ 

mmmi en tmm^mxmmnx^ibnrc (2s, 4R) - i- (te 

.20 Tt-zfh*is%)l>tf~)l>) -4-^;v^-atfnU>>>-2-*;^>m (370mg 
) frZm&X&W.WhVT&mit&m (270mg) 2r#/fco 
MS (ESI pos.)m/z:255 ([M+Na] + ), (ESI neg. )m/z:231 (CM-H]~). 

(2) (2S, 4R) -2- (7S/#;i^-;W -l-[ (2S, 3 S) -2 

25 7)]s*U\ZtiVi;><D&J$, 

(2S, 4R) -2- (7$y*M^W -1- (tert-^Mrvo^MSr: 
-4-^;^PtfD'Jv J > (260mg) £ 4M ^ If > (3mL) Oliib 

, ^T2B#Fpim#b^> Rmm^m&rmmvrco ^k^pp^a do 
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(2S, 3S) -2- (7)l'*l'~J\<*h*^%)l'tf-)V7S;) -3-*^ 
)V^>^>m (400mg) £N, N-i^^ K (5mL) Mfe 

Tl-t Ha^v-^>yhUT\/-;H7Kfati (210mg), 1- (3, Z-V*^ 
)V7=i J Zfu tf;i/) - 3 -JL9-)Vtf)V^J-( 5 K««4ft (260mg), SM V^D tf 
5 ;l/X3MKF$> (0. 20mL) ^r*P^_. ®o<D#iSU t^lPAI^tfc. 

2i-&^£zK&;:&ti\ Mx^Tttffibfc. 0. lM^7K^^«fc^fn 

:«X3MV=1 : .1-1 : 4) T*t§gU ifiJt^TXttTii^tl 
10 (450mg) 

MS (ES I pos. ) m/z : 490 ( Dd+Na] + ) «, 

(3) (2S, 4R) -2—>7V- 1 -[ (2 S, 3S) -2- (?)V*V— 

h ^i/*;^-jt/75 / ) - 3 - ^ y -f ;W - 4 - d tr d u 

15 mmmi (4) ^tnii©^!? (2s, 4R) - 2- (7$y#;i^x;i/) - 
1 -[ (2 s, 3 s) -2- (yMV~)\>* h^^;i/^x;^T5/) -3-* 

^K>^;-f;i']-4-7MDt:niJ^> (440mg) 35^Mfi7^7 7X 
tLT«^tl (330mg) £#£0 
MSCESI pos.)m/z:472([M+Na] + ). 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -75 J - 3 - *^)W>* 

/ -f ;v] - 2 - ->T y - 4 - ?;w:ta tf a U i?>mfci&<D&f& 

mmmi is) tmu^m^ (2 s, 4R) -2-i/tj-i-i (2 s,. 3 
s) -2- (7Mi/-jw h^^Mr;i/75 y) -z- v-r 
)V\-A-y)^u\f.u\)^y (320mg) frzm&mmtvxi&mfc'&y!} (60mg) 

25 

MSCESI pos.)m/z:228([M+H] + ), 250([M+Na] + \ (ESI neg.)m/z:262([M+CL]-) 0 
(2S, 4S) 1 ~[2-[ (5-XhDtfU> ? >-2— r;V) - 
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(1). (2S, 4S) -2- (7S.Sjj)\,tf~)V) -l-^D^ET-fe^;i/-4-7 

mmmi (2) T#*>nfc (2S, 4S) -2-75yM^V-4-7JV 
^PtfnU^>^m^ (650mg) ^fh7tKD77> (lOmL) telB»U ?K?^T 

5 2 -x^^if>^ u # a (i. 6g) s^n*. i mmmwvTco ikftiT? d^t 

-k^;i/^o$H (0. 37mL) ^JP^ >J<^T30^ SifClHIWlL Raffle 
ICirDn^A'-^^;-^ (10: 1 , 50raL) Sin*, 15 #»#Lfc. «f 

5 (JM&J£ ; ^7DP7js;i/A : **y-;V=40 : 1 -25 : 1) T!»»U 'ft 
10 ' &7^)V7T7,£.lsXijmik&m (570mg) 

MSCESI pos.)m/z:275([M+Na] + )v 277([M+Na] + ) 0 

(2) (2S, 4S) -l-7*n ; e7t5 L ;V-2-^7;-4-7MDlfOiJ 

(2S, 4S) -2- (75;*jVfc;W - 1 -^D ; ET-fe^;i/-4-^;V' 
15 tn£lniJ5?> (560mg) Srh5tHn77> (6mL) Ki&fllU 5|(^Ti* h 
•J7MD» (0. 62mL) £iQ;L, 3Jc»Tll^M«i^Ufc. S«:?K*«ffiT»» 

u «>"j»*7A^DYb^77^ mmmm #nu*)v& : 

y-;V=50 : 1 -30 : 1) TflMRU ife@^ttT«^ (540mg) £#fc 

o 

20 MS (ESI po s. ) m/z : 2 57 ( [M+Na] + ) . 2 5 9 ( [M+NaJ + ) . 

(3) (2S, 4S) - 2->7/-l-[2-[(5--bDh!U'7>-2 — f 
. )V) 7 ^ J ] x^;VT 5 y ] Tir^;!/- 4 - 7)V*u tf D U 5> > v W 

2-(2-T^/X^T5/)-5-nhDtrU^>(580mg) Sfh7b Fn 
25 77> (lOmL) KJgffiU (2S, 4S) - 1 -r/nHET-fe^H'- 2 - >> 

Ty-4-7;^ntTDU> ? > (250mg) Ofh7tHD77> (2. 5mL) 

in*., d#*su MT?i'i^#b3t.,?Sf?0c&«jET»«ib, #e>nfcg§ 

S$v'U*7->*7Ai'D7h^77'f (JSH»8£ ; i?PD*M : *9S—)V 
= 50 : 1-25 : 1 ) »&n&gKfc*X*y-;P (lmL) fc^U V 
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W>Bt (52mg) ©X*/— JV (lmL) iMfcJD&fco RjfctSfc^X^SJVX— - r)V 
U Jtfi»*tbT«BflS*« (160mg) 

MS(ESI pos. )m/z:337([M+H] + ), 359([M+Na] + X (ESI neg. )m/z:335([M-H]-)o 

5 mmms 

(2S, 4S) -2->7y-l-[2-[ (5-v'7/tfU> 5 >-2 — (JV) 7 

H»J4 (3) 2-(2-rsyxW5y)-5-v7y 

hfU>>> (520mg) £ (2S, 4S) - 1 -7U=E7±^)V- 2 -S>T / - 4 - 7 
10 fcfD U S» (250mg). «fc 9 . atfi»5tcil/T»lfl5^« (70mg) £#fco 

MSCESI pos. )m/z:317([M+H] + )> 339 ([M+Na] + ), (ESI neg. )jn/z:315(Di-HT). 

mum 6 

(2S, 4R) -l-[ (2S, 3S) -2-TS/-3-^^;V^>^^^;V3 
15 (1) (2S, 4R) -1- (tert-yh^'>*;V^x;i/) - 4 b=^>t!n 

u 2 -^i^k*?^©-^ 

(2S..4R) -1- (tert-:/h^>#;i^x;i/) -4-hh'n^D'J 
2-ZDV-$>M*3 L )V (400mg), .kSflS*^!' (0. 12mL) N-5>* 
^MM7S H (4mL), ^DD^> (lmL) til^b, 3k?frT 65%7k^f<ffc 
20 thU9A«ltt (60mg) £ira;L> iJ)o<QSfiraaU lBfeig^Lfc. SJS 

Ujlj^W^A^DYh^^^ (WijA^iftx^S : 1~ 
25 4:1) T?«fSU ^^^tbTOTIb^ (330mg) £#fco 
MS (ESI pos. ) m/z : 282 ( [M+Na] + ) . 

(2) (2S, 4R) -1- (tert-^h^^^X^) -4-^h^^tfP 

(2S, 4R) -l- (tert-^b^^;W3j?x;V) -4-> b^>t!nU5? 
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>-2-ft)V'$>m*3 L )\> (330mg) £7-teh-HJ;i/ (3mL) fctfT 
lM*ftfcU'^£A#*« (1. 5mL) £JP*., >X^T30^> £i&T?2l$M»#b& 
„ Hid, 1M #ttflsU^A#»JK'(0.8iiL) flP*.> Si&-T?lNfWift^bfc. 'KJfc 
#*«S»&te^hU#A*g«cfc*W\ lM*ftK**« (4mL) : *JO*»**HH!fe 

(3) (2S, 4R) -2- (TS/A^toV) -1- (tert-^b* i^JV 

io mmmi a) tmm<o^m^ (2s, 4R) -i- (tert-^b*^;^ 

_ 4 _^h^^t!nU>?>-2-^;V#>^ (330mg) S*£&#A*£^<L 
bTSSS-fb-S* (260mg) £#fc 0 

MS (ESI pos.)m/z:267([M+Na3 + ), (ESI neg. ) m/z : 243 ('[M-H] ") . 

(4) (2S, 4R) -2- (7S;*^-iW -1-[ (2S, 3 S) -2 

15 - (r7;v^-wn;v^ h^^;v»75y) - 3 -*^;w^>*/< ;V]-4-— 

HIWJ3 (2) (2S, 4R) - 2- (t^/^i^-jv) - 

!_ (tert-^h^^;V^^) -4-^h*S/'lfnUS?> (250mg) 
7=ejV7rXttT3ifi^«l (400mg) 
20 MS (ESI pos.)m/z:502([M+Na] + )o 

(5) (2S. 4R) -2-V77-l-[ (2S, 3 S) -2- C7;M".Wl 

(4) iRHSSOWWP (2S, 4R) -2- (7S ^ " 
25 1-[(2S, 3 S) - 2 - (7^t^)W h^^M^TS ^ > - 3 - ^ 
3\>W*>^/-f;i/]-4-* h^VtfD»J^> (390mg) ^^^7^777, 
£bT&HMfr&W (260mg) 
MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S, 4R) (2S, 3S) -2-757-3 -/?JK>^ 



31 



WO 02/38541 



PCT/JP01/09818 



J -f M - 2 - ~>X J - 4 - J* h * -> fcf D U 3>>itt«fc©£j* 
• SlKHl (5) tRi©^(2S, 4R) -2-V-T/-1-E (2 S, 3 
S) -2- (7Jl/tV--)^ -3-*^)W>? S-i 

)V\-4-* h^v , fcTPU^> (250mg) tf>S&&tfcfc£ l/T^i^fe (70mg) 

.MS (ESI pos.)m/z:240([M+H] + ), 262([M+Na] + )> (ESI neg. ) m/z : 274 ( [M+CL] ") . 

(2s, 4S) -i-[(2s, 3s) -2-Tsy-3-^^Ji/^>^y-r;i/] 

(1) (2S, 4S) -1- (tert-^h^^*;^— )V) - 4 h^tTo 

Hl»J6 (1) t»^.(2S, 4S) -1- (tert-^h^^;^ 
-)V) -4-t KP^5/tfnU^>- 2-^;i/^>^^5^;V (400mg) ^61^ 
^iL--TSS^^I (360ig) 
MS (ESI pos.)m/z:282([M+Na] + ). 

(2) (2S, 4S.) -1- (XetX-^Y^JDViS-M - 4 b^v-fcTP 

' u >>>- 2 

H»J6- (2) t.mm<Z>-J3®re (2S, 4S) -1- (tert-^b^rv-^JV 

4^— -4-* b^v-trau^^- 2-#;v^>M^;v (350mg) frzm&m 

fohV-X^Mfc-Sm (310mg) £#fco ClO^r^^^ii-T^^^R^^fflVifc 

o 

(3) (2S, 4S) -2 - (75y*M-JW - 1 - (tert -7 

mmmi u) ti^nio^-e (2s, 4s) - 1 - uext-^h^^)^ 

_4-^h^~>tfDU> f >-2-^;V^>^ (310mg) frZm&fi&VlMit 
VTWimfctrya (290mg) £#fc 8 

MS(ESI pos.)m/z:267([M+Na] + ), (ESI neg. )m/z:243([M-H]-). 

(4) (2S, 4S) -2- (T^y*;V^n;V) -l-[ (2S, 3S) -2 
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mmm3 (2) tmmo^m^ (2s, 4s) -2- (7== - 

1- (tert-^h^^;^^) -4-^ h^KoUS?> (280mg) 
7^777il/Tgi^ (450mg) 
5 MS (ESI pos.)m/z:502([M+Na] + ). 

"(5) (2S, 4S) -2-W-l-I (2S, 3S) -2 - (7)V*V- 
)V* V * v-* )Vi£-)V7 % S ) - 3 - * 7)V*>9 J <i )V\ - 4 - ;* b fc? n U 
^>©^ 

(4) tN^CD^T? C2S, 4S) -2- - 
10 l-[ (2S, 3S) -2 - (^M^W h^^M-JVTS/) - 3 

5\>w^>#y-r;w-4-* h*->t:oy^> (440mg) ^'6««fim7 7^ 

<t LT*»ffr&4& (330mg) £#fco 
MS (ESI pos.)m/z:484([M+Na] + )c 

(6) (2S, 4S) <2S, 3S) -2-7S/-3-^M>^ 

15 y ;v] - 2 - ->7 y - 4 - / h^^HO U ^ >If fi©^ 

(5) tR«(O^T? (2 S, 4 S) - 2 ^V7; - 1 - [ (2 S', 3 

s) -2- (7Mi/^ h^^M-;v7S7) -$-*?-)V*>&S't 

) 

20 MS(ESI pos. )m/z:240([MfH] + ), 262 ([M+Na] + ), (ESI neg. )m/z:274([M+CL]-)c 

mums 

(2S, 4R) -i-[(2s, 3S) -2-7ay-3-^^;v^>^/-r;W 

(1) (2S, 4R) -2- CTS/fc^tf-JW -1-C (2S, 3S) -2 
25 - {y)VitVZL)V*y*l'*>)Vi£~)V7^;) -3-^M>^<>]-4- 

Sl'»]3 (2) fcW»0^rtt*C, (2S, 4R) -1- (tert-^h^v'^;^ 
-2 - (7$/#;i^-;W -4-bHD^>HnUi?> (0.96g) ^€>« 

feT^;V7 7^tbx^'fb^ (i.30g) £#fc 0 
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MSCESI pos. )m/z:488([M+Na] + ). 

(2) (2S, 4R) -2-50V-1-C (2S, 3 S) -2- &)V*V~ 

(2S, 4R) -2- (75/^3M^) -1-[(2S, 3S) - 2- (7 
h ^ *s13)V-$~)V7 S / ) - 3 - * >^ / -f JW - 4 - 1 H n 
^>t!niji?> (1. 06g) ^^h^tiKD^^^ (30mL) l«U, 2k?frL,te^£ 
iJSTltbU^l^a^M (0. 72mL) ^iP^Cc lP#F^#Ufc^ MJfo 

»2@lDIbfcf, (lOmL) ^P^.lBjfe^L'^o 

jbetsribu n^nrcm^y^^^M^^u^h^f^y^ mmmm-,^ 

: »Bftx^;w= 1 : 3) TiilbTtfiTtJPy t tTSSib^r® (0 
. 69g) ^#feo 

MS (ESI pos. )m/z:470([M+Na] + )„ 

(3) (2S, 4R) (2S, 3S) - 2-75/ - 3-*^)V^>? 

y-fjw-2-^7;-4-k ^ p^t-> tf a u ztymmMo^m. 

|H»J1 (5) tlwliHO^^ (2S, 4R) -2-^>7y-l-[ (2S, 

3S) -2- (7M^J^ h^>^;v#x;VT5/) -3-^^;P^>^/ 

4- 1 KD^v-tfDUi^ (151fflg) ^£M£m*£bT^jSfc-£r^ (41 
rag) £#fc. 

MS(ESI pos. )m/z:248([M+Na] + )» (ESI neg. )m/z:260([M+CL]-)„ 
S*l»!l9 

(2S, 4S)-1-[(2S, 3 S) - -Z-^fr^yf 
- 2 - ^>7 / - 4 - b F D ^ 1! o 'J ^7>M1©^^ 

(1) (2S, 4S) -A-T^Y^-Z-yy J (2S, 3S) - 

^»J8 (2) T'#e>nfe (2S, 4R) -2->7;-l-[ (2S, 3S) 

-2- (7;i/^-^njv^h^r^*;^x;i/7a/) -3-p<^;i/^>^/-r;w 
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-4-hKn^>t!nU^> (200mg) thU7i^M77^> (258mg) £t- 
b7hHD77> (5mL) \Z®ffiU tmVtetfZmM (0. 05mL) ^^X^VTV 
>>#;i/^3r~>l/-b (40% h;i/X>Mu 0. 47mL) £in;?L 1 Rfc 

97.* (JSM^; :^x^;V=3 : 2-1 : 1) T^tMbT^T 

^r^^TX^LT^'fb'&^i (135mg) £#fcc 
MS (ESI pos.)m/z:512([M+Na] + )o 

(2) (2S, 4S) -1-C (2S, 3S) -2-75^-3-/^^ 

j <i M - 2 - y - 4 - b FD^v'tf n ij ^>&m*i<£>-s-j& 

(2S, 4S) -4-7th^>-2-v'7y-l-[ (2S, 3 S) - 2- ( 

^ wx;v >>%)V#-)ir 5;)-3-/ >^ ^ -f ;v] if a u > 

(115mg) (1. 6mL) SUT^X^VTS^ (0. 4mL) £iJfl 

^ ra^x9B#F B m^bfc: 0 nmmi (5) t^^^TM^-r^^ifc^ 

D> ^7^^7 7X^1X^11^ (28mg) £#;fco 
MS(ESI pos.)m/z:226([M+H] + )v 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-)c 
H»J1 0 

(2S, 4S)-1-[(2S, 3 S) -2-TS.S-3-*?-)\"l>&y-1M 
(1) (2S, 4S) -4-^Pn-2-^T/- 1 -[ (2S, 3 S) ~2- 

(7 1/x;m h ;i/^z:;i/T 5 / ) - 3 - * / -f ;W tf n u i? 

mnms (2) -e#e>nfc (2s, 4R) -2->7;-i-[ (2s, 3s) 
-2- (7Mi/xjw h*^;v»75 ;) - 3-^;v^>^y-r;vj 

-4_t Kn^yt!DU> ? > (200mg) S^DD^^> (2mL) iiza^ffcj^ (2 
mL) £*g£?U h'J7xZm7^> (234mg) ^j&X 1 BjfeH^bfc. 

hjs^, x3?y-;v (o. 5mD ^u~?4mmm.wv, RjfcmttffiEETm 
mvtcc §e»nHMS'>u^^7A^p-7b^77^ (^p^;^-y- 

>:itl^=l : 1-2 : 3) Xft^bT^feT^l/^ 77 £ bTgtJSfl^ 
#1 (126mg) £#fco 
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MS (ESI pos. ) m/z : 488 ( [M+Na] + ) . 

(2) (2S, 4S) - 1-[ (2S, 3S) -2-75;-3-^;K>^ 

msmi (5) tmm<Djrm-e: (2s, 4s) -4-£pp-2-~xtv-i 

5 -[(2S, 3S) -2- (7Ml/-JMh*^M-F5;) -3-^5=- 
;w^>^y-f ;W tfP'J^> (lOOmg) &6©5fcfcLT3aB'fb'&i|6 (32mg). 

MS (ESI pos. ) m/z: 266 ( [M+Na] + ). 

stdftM 1 1 

10 (2S)-1-[(2S, 3S) -2-75;-3-^?jk>^/^;h-2- 

(1) (2S, 4R) -2- (75;*;V») - l-[ (2S, 3 S) -2 

15 nw!i3 (2) tmno^m-c. &mmz~enz>wt (2s, 4r) -2- < 

7S/*M-;0 -1- (tert-yb^rv'*;i/^;W -4-kHD^n 
US» (276mg) •&& (2S, 3 S) -2- (tert-^ h^tl)V^)V7 5. /) 
_ 3-^5=-;i/^>^>^ (290mg) ^5^7^77^ £ UT^H'fb'&t) (260 
mg) 

20 MS(ESI pos. ) m/z: 366 ([M+Na] + ), (ESI neg )m/z:342([M-H] _ )o 

(2) (2S) -2- (7S/*M-JW ~ 1 -[ (2S, 3S) -2- (te 

(2S, 4R) -2- (75/AM-;W -1-CC2S, 3S) - 2 - (t 
25 ert-^'h^>'*;W^;V'TS/) - 3 -^WVO^y-f ;M - 4 -t FpW 
tfPU^> (250mg) ^^DD^^> (lOmL) tdgtfU ^El/^ro.^— 5^- ^7. 
-4A (1. 5g), ^PP^PAi^tfU^n^A (235mg), Bf£ (0. 07mL) 
MT2lFWlfc. SlSae*-€-©**->U*yjl/*7Ad7PTl-^57W ( 
JgH&ft ; ^*V> : i^X^jV= 1 : 1-1 : 3) TfftMbTWfiT^^T 
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^fcl/TMft^ft (180mg) 

MS (ES I pos. ) m/z : 36.4 ( [M+Na] + ) , (BS I neg; ) m/z : 340 ( [M-H] ") . 

(3) (2S) -1-[(2S, 3S) -2- (tert-^h^r>'^;i/#^;UT^ 

y) -3-^^;^>^/-r;w-2-^Ty-4-^vtrPU> 5 ><z)^ 

5 (2 S) -2- C7$;*)l<-#=-)V) -i-C (2S. 3S) -2- (tert-^ 

h * )V^)vr s ; ) - 3 - ;* w<> * / -f ;w - 4 - v h n y > ( 

168mg) £s rh7kHD77> (lOmL) K:»#U SkftLfc. t*hiJ7^to 

(0. 21mL) £iM V^ntl;VxfJV75> (0. 51mL) £3JQ*.> JWfrT 1 USHB " 
it#bfco RMSrg^mx^ 1 ;!/ (lOOmL) *T!*flRU zK*' lOXSKfcK** U ?AzK 

TB3c-TS«ffcd:D, Hfi7 J EJl/7 7XtbT«^i3 (174mg) 
MS(ESI pos. )m/z: 346 ([M+Na] + ), (ESI neg ) m/z : 322 ( [M-H] ") D 

(4) (2S) -1-[(2S, 3S) -2-T5y-3-^M>^/-f 
15 - 2 - ->77 - 4 - t^V tf D U b 'J 7;i/tDf 11©^ 

(2S) -1-[(2S, 3S) -2- (tert-r/b^*;^— - 

3 -^^;^>^y^;w- 2 - vyy - 4 - t* y u y> Oimg) teftrnv 

fchU7MaBt (0. 5mL) l£?£$fSU ffltt 20 ^MJi^L/fc. . SHSEfcaftJET 

ssu aatteb-f y^nwn- ciomL) &tnz.* ±t»*i»v>fc'. aatic 

20 S^y7DHJl/X-f;V (lOmL) SriP^t, M^Itu, .^@#ttx 
(76mg) 

MS (ESI pos. ) m/z: 246 ( [M+Na] + ). 
^ WJ 12 

(2 S, 3 S) - 1 - [ (2 S, 3 S) -2-75/-3-^M^/^fJV] 
25 - 2 '-I/? J- 3-t FP^tfPU 

(1) (2S, 3S)-2 - (75/AMXJV) -1- (tert-^h^r->^;U 

##0>J3 tmm<Djj&T? (2S, 3S) -1- (tert-^h^rv-*;^^) 

- 3-kHD^v^ifD , j^>-2-*M>i (3. 47g) frp>m&mw£.\sxmm 
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ik&m (3. 19g) 

MS (ESI pos.)m/z:253([M+Na] + )> (ESI neg. )m/z:229([M-H]-)o 

(2) (2S, 3S) -2- (7S/#;vtf-;v> -3-tHn^n>j5?> 

i«i (2) tmmoxm-? us, ss) -2 - (7s^m-;w - 

(3) (2S, 3S) -2- -1-C (2S, 3 S) -2 

(2s, 3S) -2- (^i^w-;^ h^^M-^s/) -3-^5=- 

)V*>9>Wt (1. 87g) ^DD^> (20mL) lOtt»U matt—fr (3.8 
lmL) ftJP^LT, 20 »nftlJNMU **ft*BET«*U&. S»fcb;WX> (2 
OmL) SJP*, »**«EET«*U?t. HO»fP*Hte*>5 lflaiOSUT, ^ 
DiJHOfi4*»t#ft. -WB <2) (2S, 3S) -2- (7S/#;V 

-3-tHP^>tfDU5?>4fiattffi*N, N-^^fMM75 H (2 
OmL) fctt»U SMl/^DKJVX^T^ 0. OOmL) *»«K»l/fc. 

ftK#fel^n'J HON, "N-^f M^A75 H OOmL) ftttftiKT 
U *#©M20*H««J*Ufc. K*WE*B«X^ (lOOmL) T«RU Aft 

by fifaft*B6**^-by^^*^ fiftatft^byf a* 

^OD*;i/A:^^/-JV' l =100 : 2-100: 5) «tT 
MfeT ; e;W>'5'7.«hbTSM'fb^ (1.08g) £#fc<> 
MS (ESI pos. )m/z:488([M+Na] + )o 

(4) (2S, 3S) -2-^T/-l"[ (2S..3S) -2- 

b^^M-jV7^)- 3 y ;W - 3 - 1 Ho*^n 

£M0!|8 (2) iB«0»tt"C (2S, 3S) -2- (75 /**#X*> - 
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1-C C2S, 3S) -2 - (7M^JMh^^^»75;) -3-* 
fM>^/^;W-3-tHn^^t!DiJ^> (920mg) frZM&r^fry 77v 
tVX^mit^m (795mg) *mco 
MS (ESI pos.)m/z:470([M+Na] + ). 
5 (5) (2S, 3S) -1-[(2S, 3S) -2-7$y-3-/fM^ 
J <iM - 2 -*sT J - 3 - fc F P*>- tTO U S^X&'&jfc 

(2S, 3 S) - 2 -*sTJ- 1 -[ (2 S, 3S) -2- (7Ml/^Wh 
* )V#~)V7 a / ) - 3 - ^ 3^1^ > * / -1- ) V] - 3 - 1 H a 3r ~> tf P U v> > 
(415mg) (1.8mL) fc«#U v>X9MI/T5> (0. 4mL) £ 

^!7^ (MW^jft ; ^PH^;VA : : 25%T> ; tXT7K=40 : 1 : 0. 

1-25: 1 :0. 1) Tr^U Mft^-f ;W^K£bTigII<b^ (185mg) 

o 

MS(ESI' pos.)m/z:248([M+Na] + ) 0 
15 H»J 13 

(2S, 3R) -1-[(2S, 3S) -2-757-3 - ^J-fr^yZ J <1 M 
— 2 J — 3 -7)V*U fcfDU h 0 ^^O^^-a-^S 

(1) (2S, 3S) -1-[(2S, 3S) -2- (tert-^ h^v^l/^X 

;vt s y ) - 3 - /-r ;w] - 2 - ->r y - 3 - 1 h p^trp u vy 

20 o-g-^, 

Ul«!jl 2 (5) X*n*>ntc (2S, 3S) -l-C (2S, 3 S) -2-75 
// _ 3 _^^>>57y^;i / ]-2->7y-3-kHa^ylfP , J^> (170mg 
•) Si^pp;*^ (5mL) izmML, ^T^-tert-^^V^^^v-l/- 
h (198mg) t^-rV^Ptr^X^JkT^V (0. 158mL) 5 C CT2HF^ 
25 »bfc. ^M)EET»L> it^i/'J^^^^^O^h^yy^ (MM 
fttt; : i^Xf^=l : 1) TSfiMBU M7W7XitTtI 

ffr&tt (173mg) 

MS(ESI pos. ) m/z : 348 ( [M+Na] + ) , (ESI neg. )m/z:324([M-H]-)„ 

(2) (2S, 3R) -l-[ (2S, 3S) -2- (tert-^* b*^*!^- 
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mffim5 4tmWi<D-%&-e (2S, 3S) -l-[ (2S, 3S) -2- (ter 

kh'D^OiJ^> (168mg) ^e^T^E^^rXtLT^'fb^ (65mg 
) ^r#feo 

MS (ESI pos. )m/z:350([M+Na] + ). 

(3) (2S, 3R) (2S, 3S) -2-75/-3-^M>^ 

j - 2 - y - 3 - 7 ji^p tf u u >>> v u p@^J£<o-£j£ 

(4) ^^0^^ (2S, 3R) -1-[(2S, 3S) -2 
- (tert-y h^^M^75 /> - 3 -^)V^>^ J -i M ~ 2-f7J 
-S-7)\,*U\>uV5» (62mg) ^e»^-fe!^*i:bTSS^t) (32mg) 

fee 

MS (ESI pos.)m/z:250([M+Na] + )c 
14 

(2S) (2S, 3S) -2-75/-3-^M>^y<M-2- 

(1) (2S) -2 - (75;M») -1- (tert-^h^r^*;V#^ 
) -4, 4-i?7;Wnt;pU^>©M 

mmmi (l) t^^^T (2S) - l- (tert-:7>^>;fr;l^-;W 

-4, 4-^^;V^-DtfDU^>-2-^;V^>m (3. 2g) /i^iM*itT 
^M'fb'&tl (2. 8g) £#fc 

MS (ESI pos.)m/z:273([M+Na] + ), (ESI neg. )m/z:249([M-H]-)« 

(2) (2s) - 2- (7s;*M-;w -4, 4-^7;^ptrnu> j >m 
§«m (2) tmmo^m^ (2s) -2- (T57^;v^w -1- (t 

ert-7h*^JV») -4, 4-^^;l/^Pt!aU^> (5. 4g) frt>m&B 

*tUT»^i (3.9g) £»fc. 

MS (ES I neg. ) m/z : 149 ( [M-H] ") , 1 85 ( [M+CLJ ") 0 
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(3) (2S) -2- - 1 -[ (2S, 3S) -2- (te 

»J1 (3) tlfllSI©^ <2S) -2- (T$/#;W?x;W -4, 4 
5 -*?7)V*U\ZuVi»mk1& (0. 56g), (2S, 3 S) -2- (tert-^b^ 

#;i^x;KT$y) -3 -pt^;i/^>^>^ (o. 70g) *e.ifi7W7Xtb 
TSafflft:^* (l. og) fcfcfc. 

MS(ESI pos. )m/z:386([M+Na] + ), (ESI neg. )m/z:362( [M-H]-). 
(4) (2S) -1-[(2S, 3S) -2- (tert-yh^^;Vfc^T^/ 
10 ) - 3 - ^f M>^/-f;W - 2 ->7y - 4, 4 - 5?7JV*a KoU 

(2S) -2- (7S;M») -1~[(2S, 3 S) -2- (tert-y 

h^->*M^75y) -3-^5 l ;^>^^-r;w-4, 4-> ? 7;v^-ntfn 

US?> (0. 90g) N-i^^f MM75 H (2. 5mL) fc»#U 

15 (0.28g) £3in*.T> 2Ht*eiWM«MW^bfc. RJ«£7Kfc&tt, BmxrM/ 

1^=2 0 : 1-4 : 1) Till, M^T^JVy 7* t. VTmmit&W (0. 
20 76g) 

MS (ESI pos.)m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-). 

(5) (2S) -1-[(2S, 3S) -2-7S/-3-^fM^/-fiW 
- 2 -V-7/-4, 4 -S^l^DtfDU 

(2S) - 1 - [ (2S, 3S) -2- (tert-^h^r'>*;i/^-;VTSy) - 
25 3-^^;W^>^/-f;W-2->'Ty-4, 4-^7MntfDU^> (0. 56g 

) \z2M.mm^mm (i2mD sto*., isti^ufc. s^im^mji 

HfejcgSfc (6mL) Slp^L, 1 ^mWVt^. #««£I»n?SH'Tifei*U tK 

ffi^ 1 MjMfcfltfr b U K7J*7Mtm (35mL) ti©PJ*0^b^- b U 0 A*Jn*.«J$ 
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MMVM&Tmmis, (2S) (2S, 3S) -2-75/-3-/f;V . 

^>^y-r;n-2->-Ty-4, 4-5>:7;i^nEnu^>£#7c. nn&i>x 

(20mL) fc?£3?U 4MM «XfM, 0. 50mL) ^.K^T 

5 ^iD^-fc. ffimistcsFmw&mLVT, m^n^tvx^m^^s (o. 37g) 

7c o 

MSCESI pos.)ra/z:246([M+H] + ), 268([M+Na] + ), (ESI neg. )m/z:244([M-H]-), 280 ( 
[M+CL]")o 

mmw 1 5 

10 (2S, 4S) -1-K2S) -2-7S;-3-^W^]-2-> 
(1) (2S, 4S) -2- (75y*;M*=JW -1-L (2S) -2- (te 

r t - ^ b 45/* x;vr 5/)-3-^ y-f jw-4-7^tntny 

5? 

15 HJ60jJl (3) <2S, 4S) -2- (T5/*^#-JV) ~ 

4-7;l/^-Dt:DU5?>ttBlift (2. 33g) <h (2 S) - 2- (tert- >T h4->*JV 
tf-;U7S.J) -3 (3. OOg) ifeTWTXttTg 
mtt&m (4. 22g) 

MSCESI pos.)m/z:354([M+Na] + ), (ESI. neg. )m/z:330([M-H]-). 
20 (2) (2S, 4S) -1-[(2S) -2- (tert-^ b45/*;^^7S 

j ) _ 3 _ ^ y^;H-2-v'7;-4-7MDHDiJ 5? 

(2 S, 4S) - 2- (7^y^M-Jl/) - 1 -[ (2 S) - 2- (tert-^ 

b4->* ;i^x;vr 5 7) - 3 - J << M - 4 - yjv^ru tfn u 5?> ( 

4.03g) &N. N-i?^?MM75 F (16mL) fcS$¥U mt^T^)V (1.3 . 

25 5g) ^in^.T, tan?iRfW8Wi/fc. £j£«7Kfc&W\ ^mx^TjfitaL 
nmM^nwivm&rmm^ m^m^t^x&mit^m <3.49g) 

o 

MS(ESI pos.)m/z:336([M+Na] + ), (ESI neg. )m/z:312([M-H]-)o 
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(3) (2S.-4S) - 1 -[ (2S) -2-TS.S- %-*^)V?9 J<iM 

- 2 ->r / - 4 - 7 ;^ o t: □ 'J >iilo^^ , 

(2S, 4S) - 1 -C (2S) -2- (tert-fh^sXJVtf-JVTS./) ~ 

3- ^^)^^y^M-2-->7y-4-yjv^ruKuv^> (i.70g) 

5 J—)V (llmL) l:ilibWL-fc. 4Mi&^7.Ri« (llmL) £#Q*., 

V&\ZT$mm> WJ^»iJUiETiIU> ife@#tLT, (2S, 4S) 
10 -1-CC2S) -2-7$;-3-^^/'fM-2->'7;-4-7;i/ 
tuHaU^> (0. 80g) £#fco (0. 60g) ^ / -;i/K:?gfl?U 4M 

(@mx^;W£^ 6. 77mL) ©iMV^ntf^X-^V (22mL) 2K 

(0.75g) 

15 MS(ESI pos. )m/z:214([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:248([M+CL]-). 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 57(3H, br s), 5. 55(1H, br d, J=51. 8Hz), 5. 06 (1H, d, 
J=9. 2Hz), 4. 08-3. 90 (2H, m), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34 (2H, m), 2. 12 (1H, m), 1 
. 01 (3H, d, J=6. 7Hz) , 0. 98 (3H, d, J=6. 7Hz) „ 

mmm 1 6 

20 (2S, 4S) -l-[ (2S, 3R) - 2 -75 / - 3 J <i M 

- 2 - ->7; - 4 - 7)V3ru\iu y i?>mMm.v>&& 

(1) (2S, 4S) -2- (7S;^jM-;W -1--C (2S. 3R) -2 

- (tert-7b*>'%)l#~)l>7S.;) -3-* h^v^y -f ;w - 4 

25 |£«U (3) tl^ilO^^ (2S, 4S) -2 - (7S/^M^W - 

4- ^;^ntfPU v^^m^ (1. 18g) t(2S, 3R)-2 - (tert-^h^r 
->^;i/^x;W75/) -3-*b*~>7?>M (1. 63g) cfcO, i67W7X 
£ bT^iib^tl (2. 28g) 

MSCESI pos. )m/z:370([M+Na] + )» (ESI neg. )m/z:346([M-H]~)o 
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(2) (2S, 4S) -1-[(2S, 3R) -2- (tert-^h^Xfc-M*— 

mmmi5 (2) tmmojj&x*, (2s, 4s) -2- (ysy^M^) 

5 -1-[(2S, 3R) -2- (tert-^h^^^^VT^y) -3-^ h^r 
>'^7<;W-4->';V^at!PU^> (2. 17g) £t>» M&H'&ibT^M'ft 
•g-^ (1. 96g) &nt£o 

MSCESI pos. )m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-). 

(3) (2S, 4S) - 1 -[ (2S, 3R) -2-757-3-^ 

10 y -f ;w] - 2 - - 4 - 7)v*u\zu u 

5 (3) tmmo^mx, <2s, 4s> <2s. 3R) - 2 

- (tert-^h^v-^^^WTSy) - 3 h - 2 —xr y 

-4-7;^PtfDU^> (1.82g) £0, J«6»#fcLT»BHb;'&«l (0. 61g) 

15 MS (ESI pos.)m/z:230([M+H] + ), 252 ([M+Na] + ), (ESI neg. )m/z:264([M+CL]-). 

mm 1 7 

(2S, 4S) -1-[(2S) -2-757-3, 3 -*?*7)V?9 J -f JW ~ 
2 - ^77 - 4 -7;VtDHD U i?>ttlO^ 

(1) (2S, 4S) -2- (T^7*;W#-;W -1-C (2S) -2- (te 
20 ri-7b*zs*)Vtf~)VTS.;) -3, 3 -i^^KT^y-T M~4-7)V*U 

£0600 1 (3) £|BJ«©#8;T?, (2S, 4S) -2- (t^;*j;i^-;v) - 
4-"7;i/^atfnUi?>*ft»ttt (2. 00g) £ (2S) -2 - (tert-^h^v-^^ 
#-;V75/) -3, S-^^)V^>n (2. 74g) £D> ^67^^7 7Xt 
25 UTill^i (4. 14g) £#fc 6 

MS(ESI pos. )m/z:368([M+Na] + )» (ESI neg. )m/z: 344([M-H] ") „ 

(2) (2S, 4S) - 1 -[ (2S) -2- (tert-^h^->*^— ^75 

y) -3, 3->*>.^;i/7*^y-i , ;W-2-'>Ty-4-7;v^DtfDU> ? >©'& 
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mmmis (2) tmmtttim* (2s, 4S) -2- (T5y*;w^-;w 

-1-[(2S) -2- (tert-^K^^^n^TSy) -3, 3-^*^ 

^yf;W-4-7;^atfDU^> (4. log) .to, 

#1 (2. 90g) £#fco 
5 MS(ESI pos.)m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-). 

(.3) (2S, 4S) - 1 -[ (2S) -2-7S/-3, 3r^f^; 

-f ;W - 2 —>7/ - 4 -yjuirn k!D u s?>iWMft<0'&j* 

HJ&0IJ15 (3) i^tilO^T?, (2S, 4S) -1-[(2S) -2- (te 
rt-^h^^;P^-;PT5y) -3, 3-^5 L J^7'fJW-2-i/7/- 
10 4-7JVtDHDU^> (3.71g) <£D (2S, 4S) - 1 - [ (2S) -2-7 

= y-3, 3-^^;i/^y-f;W-2-s^7y-4-7^*aKaU5?> (2 

. 25g) §B (0.80g) 3^&M^4b (0.92g) £#fco 

MS (ESI pos.)m/z:250([M+Na] + )> (ESI neg. )m/z:262([M+CL]-). 
^-^(DMSO-de, 500MHz) (5 8. 54(3H, br s), 5. 55 (1H, br d, J=51. 5Hz), 5. 07(1H, d, 
15 J=9. 8Hz), 4. 15-3. 93(2H,m), 3. 79 (1H, s), 2. 55-2. 32(2H,m), 1. 05 (9H, s). 

mifow 1 8 

(2S, 4S) -1-[(2S) -2-757-3, 3 J -i M - 

mmmi 7T?#snfc (2s, 4s) - 1-[ (2s> - 2-757-3, 3 - 
20 >?75 i ;i/^/-r;w-2-5>7y-4-y;i/^-Ptfnu> ? > (o.25g) 

—)V (6mL) 4 8%Jtfc**tt (0. 14mL) fci^V^Pl^X-yJV ( 

9mL) ©*fcbfcS«fciin*.;fc. 35fc, 5M V tf;i/X-^;U (5mL) £2JB;*LT 

25 UT, W*i:UT«^tl (0. 20g) £#fc. 

Anal, calcd for C x A 8 FN s 0-HBr-H 2 0:C, 40. 50;H. 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Found:C, 40. 57;H, 6. 44;N, 13. 02;Br, 24. 52;F. 5. 83. 

mn&m 19 

(2S, 4S) - 1 -[ (2S, 3R) -2-75/-3-/5 1 M>^/^;V] 
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. (1) (2S. 4S) -2- (7S.;%)V-#=-M -1-[(2S, 3R)-2 

|J|«yi (3) <h^$l©7j&T\ (2S, 4S) -2 - (75y*JtoW - 
4-7^tDt;DUv?>Mi (0. 67g) £: (2S, 3 R) -2- (tert-^h^ 
^;V#^;|/T$/) -3-^?M>^>S0. 5?mm (0. 96g) cfctl, 

y^vyr^^xmm^m a.3og) 

MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. ) m/z : 344 ( [M-H] ") . 

(2) (2S, 4S) -1-[(2S, 3R) -2- (tert-^ h^s*)^- 

^»!ll5 (2) tmm<D^X\ (2S, 4S) -2- (75/^J^») 

- l-[ (2 S, 3R) -2- (tert-^^^l^-^TS/) -3-pWV 
^>&y^)V)-4-y)l'Jrzi\duV>t> (1. 23g) £9* ifiTWT^tU 

T^ffi^^J (1. 15g) 

MS(ESI pos. )m/z:350([M+Na] + ), (ESI neg ) m/z: 326 ([M-H]"). 

(3) (2S, 4S) -1-C (2S, 3R) - 2 -7£ / - 3 -*^)V*>9 

2 ->/Ty-4-7;i/^DtfPU> 5 >^^©-&^ 

^»J1 5 (3) tmmo^mx, (2S, 4S) -1-C (2S, 3R) -2 

- (t er t - ^ h^^;i/^-;vr s;)-3 - ^;w^>* ^ *f m - 2 - 5/7 j 

-4-7Mat!DU^> (1. 08g) .fc^M-fb^ (0. 29g) £#fco 
MS(ESI pos.)m/z:228([M+H] + ),250([M+Na] + ), (ESI neg )m/z:262([M+CL]-)o 
|H«J 2 0 

(2S, 4S) -1-K2S, 3S) -2-75y-3-^^K>^;-fJW 

- 2 - is? j - 4-7 )v*u\zuv i?ymm j &v>%j& 

(1) (2S, 4S) -2- (T^/TJ;^-^) (2S, 3 S) -2 

- (tert-^h^">*;^r:^T5 7) - 3 -^)V^>^7^( )V\-4-7)V* 
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n»n (3) tmm<o^m^ (2s, 4s) -2 - (rs/^^tow - 

4-^;i/^-DtfDU (0. 51g) £ (2S.3S) -2 - (tert-^h^. 

->^;i/^n;vT^y) -3-^^;^>^>m (0. 69g) £0, ifiTWrx 

£ bT^mb^ (0.99g) £#fco 
5 MSCESI pos.)m/z:368([M+Na] + ), (ESI neg.)m/z:344([M-H]-)o 

(2) (2S, 4S) (2S, 3S) -2- Uert-r/h^rv'*;^— 

jits./)- 3 -^^;v^>^y-r;n-2 -^Ty-4-^;p^-DtfP'j> 5 >© 
(2) tini^^^T, (2s, 4s) -2- (7s;*j^-;w 

10 -1-[(2S, 3 S) -2- (tert-^h^v-^;i/fc;i/T^/) -3-*5P;P 

^>^y-r;i/]-4-t7;v;j-Pt;nu> J > (o. 84g) £0, t67W77tb 

T^ft^fe (0. 83g) 

MS (ESI pos.)m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-). 

(3) (2S, 4S) - l-[ (2S, 3S) -2-75;-3-^?M>^ 

15 y<;W-2->'Ty-4-7;^ntfaU> ? >^^^o-&^ 

|S|«J1 5 (3) tmUCDJj&'V* (2S, 4S) (2S, 3 S) -2 

- Ctert-^" b^risXJVtf-JlT 5. J) - 3 - *^)V^>9 J )V]- 2 -1/7/ 

- 4-V )\/*U\LuW> (0.35g) £tK ^»JlT#e>nfe'fb^i:lll— 
£SlIH"b-&^ (0. 14g) 

20 S&feftl 2 1 

(2S, 4S) -1- (\evi-^)V7S/) 7^-2-^7^-4-7;!/ 
Or n t? a U V> >m&M.<D'&$. 

tevt-^)V7S.> (0.47g) &Tf7kh'D77> (lOmL) \Z^MV> iklfoT 
(2S, 4S) - l-^D ; E7t^-2->'7y -4-7MnlfD>J^> (0 
25 . 30g) ©T" h7kh*D77> (3mL) mWL&lMX, #o < 0 ilSl/, 1 Ift^ 

zsjL^)i>^-TMzmmL7f®w*M'mi', m&m*tvx (2s, 4s) -1 
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- (tert-^;wTsy) rw;w-2-^7 ;-4-yMu\±uw> (o. 

26g) (0. 25g) £> >K^bfe4M^m (S^X^jV^, 0. 3mL 

m^mtvxmmit^ (o. 28g) *ntz* 

5 MS(ESI pos.)m/z:228([M+H] + ), 250([M+Na] + )v (ESI neg. )m/z:226([M-H]-)> 262( 
[M+CL] ") o 

1 H-NMR(DMSO-d 6 , 500MHz) 6 9. 10(2H, br s), 5. 56 (1H, br d, J=52. 9Hz), 5. 09-5. 06 ( 
1H m), 4. 16C1H, dd, J=24. 4, 12. 5Hz), 4. 12 (1H, d, J=16. 5Hz), 3. 88 (IE d, J=16. 5Hz), 
3.86UH, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33 (9H, s) B 

io mmm2 2 

(2S, 4S) -2->7;-4-7MD-l- (-f V 7V ¥)V7$. / ) T± 

#t»J2 1 iimm<D^mX. <Vyn^7$> (O. 65g) £ (2S, 4S) - 
l-^n ; e7tfJl/-2-^7y-4-7MnHDUv 5 > (0. 50g) ^-fe 
15 n^^hxmm^m (0. 16g) 

MS(ESI pos.)m/z:214(CM+H] + ), 236([M+Na] + ), (ESI neg. ) m/z : 21 2 ( [M-H] ~) , 248 ( 
[M+CL]-). 

mmm 2 3 

(2S, 4S) -2->7/-i- (v-^a^Dtf;VTay) 
20 )V3r P t! P U v> >&M&©£-J& 

^I»!j2 1t^©^^ ->^P^Ptf;W7^> (0.86g) <h (2S, 4S) 
- 1 -70^7^1/- 2 - ^7 / - 4 - 7;Wnt!n U y> (0. 71g) ^ 
fem^tUT^^b^ (0. 28g) £#fco 

MS (ESI pos.)m/z:212(CM+H] + ), 234([M+Na] + ), (ESI neg. ) m/z : 246 ([M+CL] ~) - 
25 UiJS^I 2 4 

(2S, 4S) -2->77-l- (^i/D7*W5y) T-k^-4-7;V 
^-P tf P u 

^»!l2 1 tmU(D^X\ ^D7*WS> (1.07g) <h (2S, 4S) - 
1 - 70=67^1/- 2 - i/7 / - 4 - 7;l/tD If D ij (0. 71g) £9. Ml 
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mmtvxmmit^ (o.3ig) 

MSCESI pos. ) m/z : 226 ( [M+H] + ) , 248 ( [M+Na] + ) , (BS I neg. )m/z:260([M+CL]-)o 

mmm2 5 

<2S, 4S) -2-y7/-l - (:>;7 0^>3MKT5 7 ) 

mmM2 1 tmU(D^mX. -^D^>^75> (1.28g) t. (2S, 4S) 
- 1 -^D ; ET'fe^;V-2-i/Ty-4-y;k^-nt!D'J^> (0. 71g) <kD> ^ 

^mmtvx^mit^m (o.58g) 

MS (ESI pos. ) m/z : 240 ( [M+H] + ) , 262 ( [M+Na] + ) , (ESI neg. )m/z:274([M+CL]-). 

io mmm2 6 

(2S, 4S) -2-i/7y-4-7MD-l-[ (l-hFD^^W v' 

o.59g) £ (2s, 4S) - i-^u^r^)V-2-^ry-4:-y)V^u\du 

15 Vz?> (0. 60g) £9, iM*tbt«^tl (0. 51g) 

MS(ESI pos. ) m/z: 292 ( [M+Na] + )> (ESI neg. )m/z:268([M-H]-)» 304([M+CL]-)o 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 99 (2H, br s), 5. 68 (1H, br s). 5. 55 (1H, br d, J=52. 4 
Hz), 5. 08-5. 05OH, m), 4. 17(1H, br d, J=16. 5Hz), 4. 09 (1H, dd. J=23. 1, 12. 2Hz), 3. 9 
8(1H, br d, J=16. 5Hz), 3. 82 (1H, ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48 (2H. ABq, 1=12 

20 . 5Hz), 2. 56-2. 36 (2H, m), 1. 86-1. 68 (6H, m), 1. 59-1. 48 (2H, m) „ 
mffiM2 7 

(2S, 4S) -2-^T>-4-7;^n-l- ( 3 — T V^U^=y^U tf 

3 — fy7 f D^^nW5> (l.lg) $rh5kHD77> (15mL) \Z 
25 mmV, fctftT (2S..4S) - 1 -^^7^-2-^77-4-7^ 
nkTDU> 5 > (0. 45g) ©fh7kh*a77> (5mL) Jg^iP^U #>o<DI?-}S 

u ^Tiwifc mm&MErFmm^* ^DD^At^fb, tw 
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: i~25:i) x-mmvrco #£>nfc^£^x^kx-x;v (5mD \zmmv 

, 4Mtt (^X^;V^, 0. 33mL) (2>>X^;l/X~r;V (40mL) *K 

5 LVXm.m^m (0. 32g) £#fCo 

MS (ESI pos.)m/z:272([M+H] + ),294([M+Na] + ), (ESI neg. )m/z:270([M-H]-)> 306 ( 

[M+CL]~)c 

. mmm 2 8 

(2s, 4S) -2-yjy-i - (^nt^ws;) ri^^-^-? 

10 )V^T D tf P U 5? >ttt©^^ 

§H«J2 7iPJ«l©^T?^D^?-Jl/T3> (l.lg) t (2S, 4S) - 

1 --ju^yt^)),- 2 -i/T ; - 4-7 )V3ru\?.uW> (0. 45g) 
*tbTaaifl3^* (0. 29g) 

MS(ESI pos.)m/z:282([M+H] + ), 304([M+Na] + ), (ESI ne& )m/z:280([M-H]-), 316( 
15 [M+CL]-). 

^I«J 2 9 

(2S, 4S) -2-y7;-l~[2- (3, 4-^b^S/7x-jW X^;W 

fJ|»!l2 7 fcH«©:#8n!2- (3. 4-v>* h*^7i=;W X^;K75 > ( 
20 0.5g) t (2S, 4S) - 1 - ^PtyW- 2 ->7; - 4 - t!a 
U5*> (0. 25g) j&>S&6$*fcbT^'fb£'*l (0. 24g) 

MS(ESI pos. )m/z:336([M+H] + ), 358([M+Na] + ). (ESI neg )m/z:334 ([M-H] ~), 370 ( 
[M+CL] - ). 
3 0 

25 (2S, 4S) -2->7;-4-7Mn-l-[(l-^h^^^-l 

a - * b 1 - * x^;wt ^ >mmm. (o. 74g) ^fh^tKa 

(7. 5mL) tX^/-;V (2. 5mL) OSMIKtClttAb, *?&T, ^V7" 
DbMKT5> (0. 92mL) *Jn*.T«t , fnb&&, »VJT (2S, 4S) - 1 -7*D 
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; E7tf;V-2-v'7/-4-7JPtn(fDU^> (0. 62g) £JP;tfc 0 )K?pT, 

«a*fxv>, jne»*tUT««{b^* (o.o7g) 

MS (ESI pos.)m/z:258([M+H] + ), 280([M+Na] + ), (ESI neg. )m/z:292([M+CL]-)o 

5 mrnm s 1 

(2S, 4S) -2->7;-4-7MD-l-[ (2-kHD^-l, 1 

HJS&#|2 1 tBftO^ttT?, 2-757-2 1 - /D/V-^ (0. 

71g) £ (2S, 4S) -l-^D ; ET-fe5 1 ;l'-2-v'T7-4-7;i/^-PtfnU 
10 V> (0. 54g) cfcD, ^fe^5j5tUTSSfl2^ (0. 62g) 

MS(ESI pos.)m/z:244([M+H] + ). 266([M+Na] + )> (ESI neg. )m/z:242 ([M-H]"), 278( 
[M+CL] 1 ). 

3 2 

(2S, 4S) -1- (2-T^>^PT$y) T±.^)V-2-i/7J-A- 

15 7 n tf n u 

H£«!12 7 t|nl#CD^-e2-T^>^>T5> (0. 4g) £ (2S, 4S) 

- 1 ->^n ; &T-fe5 i ;i/-2->'Ty-4-^;i'^-Dtfnu> ? > (o. 25g) ^ 

^tbT^-fk^ (0. 23g) Zmco 
■ MS(ESI pos.)m/z:306([M+H] + ),328([M+Na] + ), (ESI neg. )m/z;304([M-Hj-), 340( 
20 [M+CL]-). 

mmM 33. 

(2S, 4S) -2-^>7y-4-7Mn- 1- ( 1 - 1 Fd^>- 3 

m$&M2 7 tm^(D^m^, 3-7S/-l-7^>^/-^ (0. 70g) <h ( 
25 2S, 4S) -l-^D ; E7t5 1 ;V-2-^7;-4-7;i/tOlfn>J^> (0. 
47g) &£fe*£*tbT^flfc£tl (0.42g) ^#fec 

MS(ESI pos.)m/z:322([M+H] + ),344([M+Na] + ), (ESI neg. )m/z:320([M-H]-), 356 ( 
[M+CL]")o 

mmm 3 4 
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(2S, 4S) - 2 - >OV - 4 - yJV^r P - 1 - 
7>f;i/7S/) T^)V\ZUV i?>m&M.<D&f& . 

4-7*;-l-Tyj>#;—)V (0. 5g) ^fb7tHP77> (lOmL). X 
(5eL)£^U »T (2S, 4S) -l-^U^7±.^)V-2-^ 

y j -4-^;^Dk°ou> J > (o. 45g) £flnA.> ^<D#mu ^i&Tiaj&it 

ffi&ft ; £PP*;kk : 2 5%T> ; EXTtK^=4 0 : 1 : 0. 

1-10:1:0. 1) T*mUVtz B fc&n&afcSIWfeX^ (5mL) 
, 4MM WX^JkM, 0. 30mL) S3jC?&TTlP^.fc. *ffflbfc5p»*SII 
1RU Stl^Wb, j|S6»*tbTSgiah^« (0. 27g) £#fco 
MSCESI pos.)m/z:322([M+H] + ),344([M+Na] + )> (ESI neg. )ra/z:356([M+CL]~) . 

mmm 3 5 

(2S, 4S) - 2 -^7/-4-7MP-l - ( 1 h=^v— 3 -T^V 
>?;V7^;) T-fe^tfPU^>S^m©^ 
§H»J 3 4 tra*©*ttT? 1 - * 3-7^7>^>75> (0. 17g) fc 

(2s, 4S) - 1 --fu^rttjv- 2-1/7 s - 4-7)V*nvuv (o 

. 17g) J^<£ (2S, 4S) -2-^7;-4-7MO-l- (l-^h^- 
3 _ T y« T> ^;i /T5 y) 7t?JH;DU5?> (0. 23g) eiCD— ^ (0.2 

2g) 4ft»X^ (4mL) fcfcflPU 4MM (SiX^m 0. 20mL) Sim* 
fe» HfcgStte^X^UX— t-;!/ (8bL) &lBJA*ftHbfc^«bS*Ut^T, 
»*tlt«^« (0. lOg) 

MS(ESI pos.)m/z:336([M+H] + )> 358([M+Na] + ), (ESI neg. )m/z:370([M+CL]-). 

mmm 3 6 

(2S, 4S) -1- (i-7^>^7sy) r-fe^;w-2-->T/-4- 
^;v^p tf p u 

^iS^3 5tW»l-7^>^>7S> (0. 45g) t (2S, 4S) 
_ 1 _ 7 -p t7 t5 1 ;i/-2->7y-4-7MPt!0 , J^> (0. 235g) 
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fi»*iUT«aft^« (0.1 5g) zntco 

MS(ESI pos.)m/z:306([M+H] + ), 328([M+Na] + )> (ESI neg. )m/z:340([M+CL]-); 

mmm3 7 

(2S, 4S) -l-[2-[ (5-£PP£U$>>-2~f;W 7$y]xf^ 

5 75/] r-fe^v- 2 - $/7 / - 4 - !7;w*-d k n y 

(1) (2S, 4S) -1-[N- (tert-^h^Fv'*;^— ;V) -2-[ (5 

-^antru>?>-2 — r;w jsyjx^Ts/irtfji/- 2 —>7/-4 
2- (2 -75yx^;W75y) -5-^nnb?u^> (i.54g) &x^/— ;i/ 

10 (15mL) fc»#U JUcfcT (2S, 4 S) - 1 -:7n*7*fe3 t ;l'- 2 - ~>7/ - 
4-7;l/tnt!DiJ^> (0.71g) ©fb7kHn77> (15mL) SHRfcJn*., & 
»T1 SjaT3 0»tfc. &&£|f tf3*C?frL>>-- tert - 7?-)VVt)- 

afrfc—h (L 96g) (Dfh7tFP77> (lOraL) *|fc&J:tf$M V T^D fcfJVX^ 
;KF21> (0. 52mL) ^Px., #MLMTl^S^Lfc. ^£MffiTM3;L 

15 , BS^^'J^WW7A^DYh^77^ (JHH^i* ; ^*U-> : ^tX^;i/ 

= 2 : i~mm.&)UD&) *ctt«u *i^7 ; e;V7TXtu*r«jB<b'&'» (1. 

07g) £r#fc 0 

MS (ESI pos.)m/z:448([M+Na] + ), (ESI neg.)m/z:424([M-H]-). 
(2) (2S, 4S) -1-C2-C 2 — OW) 7$;]x 

20 rP;V7 5 /] 7-fe5 t ;U- 2-i/7;-4-7Mot!aiJ 

(2S, 4S) -1-[N- (tert-^h^^J^-^) -2-[ (5-;7Dn 

tf u > - 2 - -f ;v) 7^/] x^;v7 s y ] 7-fc^;]/- 2 - ->7 / - 4 - 

Dh!DU> ? > (1.02g) *1, 4-~J*$-Vr> (2.5mL) fc^U, MT4MS 
M (1, 4-i?**rV>mWL, 7. 5mL) £iP;5U ^TlB#rM#bfc 0 SJ«K: 
25 h;VX> (30mL) ^MSrMlbfc. #etl7t^^/ ^ / (2mL 

) fc^ib, hjwx> (50mD ^jjp^^irm^b^o mmvrc^fm^mMv 

> iM*ttT«^i (0. 75g) 

MS(ESI pos. )m/z:326([M+H] + ),348([M+Na] + K (ESI neg. )m/z:324([M-H]-), 360 ( 
[M+CL]-)„ 
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mmm 3 8 

(2S, 4S) -2-i/7/-4-7Mn- l-[2-[ (fcfU^>.-2-' <)V 

(1) . (2S, 4S) -1-[N- (tert-7>^->^;i/fc;W -2-[ (tfU 

5 v?>-2— f;w T^y]x^;i/75y]T-fe5 1 ;i/-2->'Ty-4-7;^ntf 

£lW!l3 7 (1) tlll1ll©^T2-'(2-T5yx^;i/T5 7) k!Ui>> (0 
.82g) £ (2S, 4S) - 1 -^nt7t^- 2 - s s7 J - 4 -7)V3ra hf n 
"US» (0. 71g) ^e.^-feT^^TXtbT^S-fb-g-tl (0.60g) 
10 MS (BS I pos. ) m/z : 414 ( [M+Na] + ) , (ESI neg. ) m/z : 390 ( [M-H] ~) . 

(2) (2S, 4S) - 2-i/7;-4-7Mn-l-[2-[(t:'J^>-2- 

-r )V) 75;] x^;i/T 5 y ] 7-t h a u v >nmmM<D^m 

m&M3 7 (2) tmm<D^m^ (2S, 4S) -1-[N- (tert-^b^ 

->#;i^x;i/) -2-[ (tfu^^-2— r;i/) T^y]x^;vT5/]T-ti^- 

15 2-^T/-4-^;i/^ntfoU> ? > (0. 54g) <£9> M*ttT«^i 
(0. 27g) &#fc 0 

MSCESI po s. ) m/z : 292 ( [M+H] + ) , 3 1 4 ( [M+Na] + ) , (ESI neg )m/z:290(IM-)» 326 ( 
[M+CL] 

m-ffiw 3 9 

20 (2S, 4S) - l-[2-[(5-75/Mtol/t!U^>-2-^JW 75 
/]X^;P75 y]7±^)V- 2-i/T J -4-7 )V*U¥UV 

(1) (2S, 4S) -1-[N- (tert-^h^^;V^x;V) -2-[ (5 

-75 /^;i/^x;ptfu^>— 2 — r;u) 75 y]x5 1 ;P75y]7-ii^- 2 - 

25 >^7/-4-7;i/^-D-IfOUv 5 >©'&^ 

^»J3 7 (1) tmmv>jjm-v2- (2-75/1^75;) -5-75 

7*;i/^XJPt!U^> O.08g) t (2S, 4S) -l-^Dm^-2-5/ 

7/-4-^;i/^-DtfDU (o. 7ig) ^^^7^^^ rT.tVxm.Mit'^m 

(0. 36g) £#fc 0 
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MS (ESI pos. ) m/z : 457 ( [M+Na] + ) , (ESI neg. ) m/z : 433 ( [M-H] ") « 
(2) (.2 S, 4S) -1 -[2-[ (5-7$y#;Pfc;i/tfUS?>-2-- <i)V) 
y $ J ] ^ 7 ] 7±^)V - 2 - ->T J - 4 - 7 )V* P tf P U V >-i&m& 

5 ^»!I3 7 (2) tW«©^TSfTf, (2S, 4 S) -1-[N- (tert-^h^r 

-2-[ (5-T5y^;i/^n;nfu> ? >-2—i > ;i/) ts;]x 

5 1 ;UTay]T-fe9 1 ;i/-2-v'7/-4-7;i/^-PtfDUv f > (0.32g) iO, 
M^tttSlM (0.26g) 

MS OBSI pos.)m/z:335([M+H] + ), 357([M+Na] + )> (ESI neg. ) m/z: 333 ([M-H]-). 369 ( 
10 [M+CL]")o 

(2S, 4S) -1-[[(2S) -2-T5y-2-^^P^>>;V]T-k5 i JW 
- 2 - ^>77-4-7 ^ P E P U >W8ML<D'&1& 

(1) (2S, 4S) - 2- (T$.;tl)Vi$—)V) -l-[[ (2S) -2-7JV* 
15 'V— h^z/ftJl'tf—fry* J -2-*s# W\*r*sM T-tt-M ~ 

MHU (3) fcro«©3&fSn?, (2s, 4S) -2- (7^/#;i^~;i/) - 

4-7;Vtat:DiJi?>Mt (0. 30g) £[ (2S) - 2-7)\>-*V~)V* V* 
^M^75/-2 -^ZU^zsJVimm. (0. 71g) 
20 T^UTSgHrt^l (0. 88g) 

MS(ESI pos. ) m/z: 51 6 ( [M+Na] + ). 

(2) (2 S, 4S) -2-^7/-l-[[ (2S) - 2 -7 h^ris 

% )^-jvr 5.; -2-^2x3^* ~>;i/) r -t 5=- j w - 4 - 7 i\,ar p. if p U V ><d 

25 ^»!ll (4) tRtKO^ftT, (2S, 4S) - 2- (7 ^ / # ^fcJW - 
l-[[ (2S) - 2 - 2 ->^DA^ 

^;i/]7-k^;W-4-7;i/^-PtfPU> 5 > (o. 86g) £0, ifi7W7Xtb 

TSSHfr&fcl (0. 76g) 

MS(ESI pos. ) m/z: 498 ( [M+Na] + )o 
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(3) (2S, 4S) - 1 -[[ (2S) - 2 -T 5 y - 2 - D^^UTi! 
^»01 (5) fcH»©;!fftT, (2S, 4S) -2-x/yj- 1-CC (2S) 

- 2 - a h * ;^~;i/T 5 j - 2 - n ^ ->;w r-fe^;i/] 

5 -4-7MnlfoU^> (0. 73g)' £0, Mfel&*tbT^^b^ (0. 27g) 

MS (ESI pos.)m/z:254([M+H] + ). 276(CM+Na] + ) > (ESI neg.)m/z:252([M-H]-), 288 ( 
[M+CL] ") . 
§H»!I4 1 

10 (2S, 4S)-l-[(2S)-2-75;-4-[[5 - K>^t*^^ 
# - ;u) ^ 5 / J ft ;i^-;W ^ y -f M - 2 - «>T / - 4 - 7 )V*X2 tf 

»h o t.mm<D-%m~z. (2s, 4s) -2- (75;am-jv) -4 

-^^PlfDU^^^ (0. 30g) <h[ (2S) -2-y)V^U~)V* h*^ 

15 #;i^~;kt^ / - 4 - [ ( 5 - ^>^^^t^^-;k>5 l ;w 7s;^v 
3}?n;w^^>m (i.07g) £0, ^feT^^Txaibir^S'fb^ (o. I6g) £ 

MS (ESI pos.)m/z:447([M+H] + M69([M+Na] + ), (ESI neg. )m/z:445 ([M-H]"), 481 ( 
tM+CL] -) c 

20 mmm 4 2 

(2S, 4S) -1-[[(2S) -2-757-6 - ^>^+->*;i'« 

(1) (2S, 4S) -2- (75/^^^V) (2S) -2- (te 

r t _ 7 > ^yfj =. )V7 5. / ) - 6 - ^ >V)V^-yt} )Vi$~)\<7 5 7 ] ^+f- 
25 )V\- 4-7)V-*V\?.uWXD&f& 

(2s, 4s) -2- (T^y^;v^~;i/) -4--7;P^-aifau> > >^M 
(o. 30g) t (2s) -2-tert-^h^">^;^n;i/T5y-6-[^>^;v^- 
^^M-;i/75;]^t>ibKn+j/s:li<^5HxxTJl' (0. 7lg) 
$^^^^7 = F (5mL) £?&$|U V"i V T^D \f.)VT 5. > (0. 26mL) £iD 
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at, mmn*—mmvft. mmmi (3) tmuo^m^mm^n^. m& 

T=E)l>7 7XtVTmmfo&® (0. 69g) 

MS (ESI pos. ) m/z : 5 1 7 ( [M+Na] + ) / (ESI neg. ) m/z : 493 ( [M-H] ") . 

(2) (2S, 4S) (2S) -2- (tert-:7>^#;l/#~;l/7== / 

5 ) - 6 -^>^*->*m^75 - 2 - - 4 - 7 

mmmi (4) ^m^T^re, (2s, 4s) -2- (75;*m^w - 
• (2s) -2- (tert-^b^>'^;^n;i/T5y) -6-^>^;w;Nr 
->^;i/^n;i/T^y]^iJ-/-i';w-4-7;^Pk!DU> f >' (0. 65g) & k>, m 

10 ^7^7 7Xilt«^ (0. 36g) 

MS (ESI pos. ) m/z: 49 9 ([M+Na] + ), (ESI neg. ) m/z : 475 ( [M-H] ~) » 

(3) (2S, 4S) -1-[[(2S) -2-75y-6-^>^M^>*^ 

5 yi^D-y^cM - 2-->7y-4- yj^u^u u >^&<z>&/& 

(2S, 4S) -1-[[ (2S) -2- (tert-^h^->^;V^;i/TSy) 

15 - 6 - ^ > v^w-^v-:*? ;^-;i/T s / ] ^'uv -< ;w - 2 - ->r y - 4 - 

^-ahrnU>?> (0. 34g) SI, 4-^=¥D-> (2. OmL) ic^b, 4Mi^ ( 
1, 4 >mm, 2. OmL) £3jp;lT, tt&T2. 5P#M^bfco 
MEETMU #&nfcM^2-^P/iy-;V (3. OmL) )V (l.OmL 

) SJP^T^U -f V;/ntf;i/X-5^l' (lOmL) SiJP^fe. ^0. 5ttM 
20 ^M#b|ffffl^^lS«bT, ^felfr^bTiSffifl^J (0. 27g) £#fco 
MS(ESI pos. )m/z:377([M+H] + ), 399([M+Na] + )» (ESI neg. )m/z:375([M-H]-)v 411 ( 
[M+CL] ") o 

mmm 43 

(2S, 4S) -2->77-4-7JVtD-l-[[(2S, 3 S) -3-*^ 

(1) (2S, 4S) - 2- (T^y^;^~JV) -1-[(2S, 3S)-2-[ 
N- (tert-^b^S^M^V) -N-^JW75;-3-^fM>^y'f 

M - 4 - o t: o u s> 

HJSflll (3) £p3«l©#8n?* (2S, 4S) - 2- (75;*M-JV) - 
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4-7MDt!nU^>MS (0. 67g) t (2S, 3S) -2-[N- (tert- 

-N-^W7Sy-3-^W>^>i (0.98g) <£ 
0, i^TWTXtbTgi^ (1.35g) &#&o 
MS(ESI pos.)m/z:382([M+Na] + ), (ESI neg. )m/z:358([M-H]-) = 
5 (2) (2S, 4S) -l-[ (2S, 3S) -2-[N- (tert-^ h^^;V^ 
-N-^5 1 JH75;-3-^5 : M>^;^;W-2->'7y-4-7;V 

WJ15 (2) il^ao^-r, (2S, 4S) -2- (75;^3M-JW 
-1-CC2S, 3S) -2-[N- (tert-7*h^r^;U^;V) -N-.?WW 

io 75;- 3 -^^;v^>^y-<;w-4-^;i/^-Ptfau^> d. 32g) as 

feT^V^TXtbT^S^tl (0. 89g) &f#fco 
MS(ESI pos. )m/z:364([M+Na] + ), (ESI neg ) m/z : 340 ( [M-H] ") „ 
(3) (2S, 4S) -2-^7;-4-7MD-l-[[(2S, 3S) -3- 

15 ^JSM15 (3) iTOO^T, (2S, 4S) -1-[(2S. 3 S) -2 
— [N — (tert-^h^->*;l/^n;i/) -N-^fJW75y-3-^5 1 M>^ 
JOV\- 2-i/7y-4-7JWDlfD'J^> (0. lOg) ■ 
^M-fb^ (0. 053g) 

MS(ESI pos.)m/z:242([M+H] + ),264([M+Na] + )> (ESI neg. )m/z:276 ([M+CL]") 0 
20 4 4 

(2S, 4S) -l-[[ (2S, 3R) -2-757-3- (tert-^h^-> 

) i^y-ow- 2 - ^>7 ; - 4 - 7 n b: n u . 

(1) (2S, 4S) -1- (tert-^h^->^;^-;V) -2->7;-4- 

25 ^»J15 (2) tKmo^^ (2S, 4S) -2- (75;*M^W 
-1- (tert-^b=^>-^;Vfc;V) -4-7MolfnU-7> (10. Og) ckD, 
^fe«&*<hbTM^tl (9.23g) £#fc„ 
MS (ESI pos.)m/z:237([M+Na] + )c 

(2) (2S, 4S) -2-=yr J - A-y)V^ru\±u^)-J>^BM(o^^, 
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^»yi5 (3) tmm<Z>15Wn? (2S, 4S) - l- (tert-r/b^i'*;!/ 
t^-;V) -2-y7/-4- 7 Jl/sJ-p tfPU $>> (8. 99g) «fc B > b 
TaWB<b-6* (5.76g) 

MSCESI pos.)m/z:115([M+H] + ), (EI pos. )m/z: 1H([M] + ) . 
5 (3) (2S, 4S) -2-z/TJ-l-U (2 S, 3R) -2-7MV-J^ 

asusm (3) tmm<D^mi:\ (2s, 4s) -2-s>Ty-4-7;v^-ptf 

PU^>Mt (0.30g) (2S, 3R) -2-7^V^Kt^# 

10 -)],7S.S-3- (tert-^h*^) (0. 80g) <fc9> ift7^7 7 
7, £ UT^M-fb-erti (0. 87g) 
MSCESI pos.)m/z:516(CM+Na] + ). 

(4) C2S, 4S)-1-[[(2S, 3R) -2-75/-3 - Ctert-t/b^r 

15 sfeJfi^l (5) tmm<D*m-?, (2S, 4S) -2-^T/-l-[[ (2S, 
3R) -2-7)\s3rV— Wh^>*MzjV75y-3- Ctert-^b^vO ] 

^y-r;w-4-7';i/^-Dtrn>j^> (o.7ig)'j;o, ^-&m*^bT^^ti-& 

^ (0. 28g) 

MSCESI pos.)m/z:272C[M+H] + ), 294([M+Na] + )> (ESI neg. )m/z:306C[M+CL]-)o 
20 SHSS01J4 5 

C2S, 4S) -2-i/7;-4-7Mn-l-[[ C3S) -1, 2, 3, 4 

CD (2S.-4S) -1-EC3S) -2- (teTt-^h^islDVtf—M -1 
, .2, 3, 4-Th7kHP-fV^7U>-3-<;H*M^-2->'7y- 
25 4 - y)VtU tf P U 5>>©#ffc 

H»J1 (3) t^|fi|C!>^T?, (2S, 4S) -2-^77-4-7;VtnH 
D'J-7>MI CO. 69g) t C3S) - 2- (tert-^h^^;i/^n;W -1, 
2, 3, 4-fh7kHD^W U>-3-^;i/^>m (0. 41g) <fcD> 
»*ib'T36ai-fc'&* CO. 83g) 
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MS(BSI pos. )m/z:396([M+Na] + ), (ESI neg. )m/z:372([M-H]-). 
(2) (2S, 4S) -2-i/77-4-7MD-l-[[ (3S) -1, 2, 3 

, 4-Th7kh*D-f v^y y >- 3 -- r;w*;i/^-;w trp y s^mmm©^ 

5 (2S, 4S) -l-[ (3S) -2- (tert-^S^^;V^-;i/) -1, 2 
, 3, 4 - f h7k HD-f V^y ij >- 3 --f 2 ->7; - 4 - 

^;^utfny^> (o.30g) £x*./-;i/ (6mL) fc^b^bfc. 6MM 

7K«« (3mL) *%U?L, t$o<!9l^T#fiblSiEi#Ufc. Jgt^^/-^ ( 
6mL) L6UmM7mm (3mL) 1 Bift^bfc, iti^iEl«L, 

io #^n^M^^x^x-^T^Ufe^ (2mL) fc»#b, 0 

ix^P (lOmL) tej&TLfc. rO^IC^I^PX-r^ (lOmL) £JP;L#rffi . 
bfc^?»£$|IiJtU KIl5 1 JV-^IfJVX-fJl' (1:1) «Lt; US 
m-fe^ibT^M-fb-a-^ (0.1 9g) 

MS(ESI pos. )m/z:274([M+H] + ), 296([M+Na] + ), (ESI neg )m/z:272 ([M-HJ"), 308( 
15 [M+CL] ") 0 

(2S, 4S) -2-^7^-4-^;^n-l-[[ (3S> -7-hh'D^> 

-1, 2, 3, 4-xh5tih*p-i , y^y u>-3— i-;i/]^;i/fc;wtrDU^ 

20 (1) (2S, 4S) -l-[ (3S) -2- (ter t - 7 h^S^Jl^x;!/) -7 

2, 3, 4-fh7t KP-fV^y y >-3 — 1)V]*)Vi$~ 

)V~ 2 - ->t j - 4 - ^;v^-p ifp y 5^>©-&ris 

^EKfi^l (3) tmUO^m^. (2S, 4S) -2->-Ty-4-^;l/^Ptf 
niJy>HI (l.54g) t (3S) -2- (tert-^h^v^;^x;W -7- 
25 2, 3, 4-^b^fcb*D<V^r/ y >-3-%)Vtf>m (3. 

OOg) «fctK ^T^yT^ibT^M^tJ (2. 81g) £f#£:o 
MS (ESI pos. )m/z:412([M+Na] + ), (ESI neg. )m/z:388(CM-H]-). 
(2) (2S, 4S) -2-y7y-4-7MD-l-[[ (3S) 

^>—i, 2, 3, 4-xh^tFP'f v^y y>-3-<;W^;i/^x;i/]tfp 
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mmm4 5 (2) tmm^>^x\ (2s, 4s> -i-c os) -2- u e 

rt-^h^^*;i/#-;V) -7-kh'D^-l, 2, 3, 4-fh7hHa^ 

v*/ u >- 3 -- f';w*;v#=i;v- 2 -zs?s-4-?)V*u t!D u >>> (0. 3 

5 Og) ^5Mfi»tbT«^ (0. 12s) 

MS(ESI pos.)m/z:290([M+H] + ), 312([M+Na] + ), (ESI Deg. )m/z:288([M-H]-) 4 324( 
[M+CL]-). 

mnm 47 

(2S, 4S) -2->7/-4-7JVtO-l-[[ (3S) - 7 
10 1. 2, 3, 4-rh7bKD'r U>-3— f;W*Mzjl/]t!oiJ^> 

(1) (2S, 4S) -1-[(3S) -2- (tert-^b^r^;V#-;W -7 
-^h^v—1, 2, 3, 4-f h5k Hn-f 'J > - 3 - AMzJl/ 
- 2 - is? J - 4 - yfrlru tf n U >> 
15 (2S, 4S) -l-[ (3S) -2- (tert-^h^^;i/7}?-;i/) -7-h 

Hn^>-i, 2, 3, 4-Tb5tHD-fv^; u>~3— f.;W3t7;v#— ;v- 

2 ->'Ty-4->';i/5t-ntfaU> ? > (0. 63g) &N, N-^^fMMJS F 
(5mL) fc»j»b, £-5<ffc*^;i/ (0. 15mL) :fe<ktfiKife# D #A (0. 25g) &inx. 

20 . 5 umm7mm. ma&mt&x± b v'o&7mm&&z$mumk-3~ b u v ^?Km 
m\zTmxm&v, mT^mm^bvu^zx^m^ ^nm^mmvm&Tmm 
vtco sss^V7 , n^x-f;^i^uj^»*tUTa8^* (o. 

42g) 

MS (ESI pos.)m/z:426([M+Na] + ), (ESI neg. )m/z:402([M-H]-). 
25 (2) (2S, 4S) - 2->7/-4-7Mn-l-[[(3S) -7-*b* 
zs-1, 2, 3, 4 - f K 7 k H D^f 'J >- 3 - YiW AM-iW t!o 'J 

£Jfc0d4 5 (2) t^figO^SsT?, (2S, 4S) -l-[ (3 S) -2- (te 
rt-^b*">*^#n;W -7-*b^>-l, 2, 3, 4-rh7th*D-fV 
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u >- 3 — r )V\ 2 - ^7 / - a - yMu t!n y *j> (o. 30g 

. ) }fr&3mfi»*£bT»Bfc£W (0. 12g) 

MSCESI pos. )m/z:304([M+H] + ), 326([M+Na] + ), (ESI neg. )m/z:338([M+CL]-)o 

5 (2S, 4S) - l-[ (3S) -7-7Sy^-^h^>-l, 2, 3, 

4 - 7- h 5 t h n-f y ^ / u >- 3 — -r )V\ %)V#—)V- 2 - ^7 y - 4 - y;^ 

(1) (2S, 4S) (3S) -2- (tert-^h^>'^;i/^n;i/) -7 
-7$S*l)W£~)\'*h*F-5/-l, 2, 3, 4-rh7hHn^V^;'J>-3 

io — r ; w # -2-->7;-4-7 □ tr a u v xd^$l 

7 (1) tmmoJj&V, (2S, 4S) - l-[ (3S) -2- (te 
rt-y h^^J^-;i/) -7-hh'D^-l, 2, 3, 4-rh7th*n-f 

y^v y >-3— r;v]^;i/#^;v- 2-->T7-4-y;v^-at!DU> ? > (o. 6 

Og) ^D*7th75F (0. 32g) *>6^fi«&5lcibT«flMb'&« (0. 55g) £ 
15 #/tc 

MS (ESI pos.)m/z:469([M+Na] + ), (ESI neg. ) m/z : 445 ( [M-H] ~) . ' 

(2) (2S, 4S) -l-[ (3S) -7-7Sy*M-^ h^rv'- 1. 2 

, 3, 4-Th7t FcKv^yy >-3— r;W*)l/sJ?r:;i/-2-->Ty-4- 

20 (2S, 4S) -1 -[ (3 S) -2- (tef t-r/h^S/fcJWSxJW -7-7 

5;*^WMh^-l, 2, 3, 4-fh7tHD-l'V^U>-3-^ 

;W*;p^n;i^-2-v'7/-4-y;^PtfDU> > > (o. 30g) ^TOx^;v d 

2mL) KlJMU 4MSf (ftBIX^VSflK, 12mL) Sr^JftTttl*., 30$ 1 5»S 
iftllf*Wm#Lfc. i^^xf^ (12mL) SrjQ*., Wfflbfc^*****, Stfllx 

25 .^;wfei£L»8*fi»*£&fc. #&n&»*£x^y— ;i> (5mD icrau 

T?ii$M*#Lfc£k at®, x^y-;^^bii^*ibT^®-fb^ (0.21 

g) 

MS(ESI pos.)m/z:347([M+H] + )v 369([M+Na] + ), (ESI neg )m/z:345([M-H]-), 381 ( 
[M+CL] ") . 
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mmm4 9 

(2S, 4S) -2-->T/-l-[ (3S) -6, 7 -Vtb* 9 *'- 1. 2, 3 

5 (1) (3S) -2- (tert-^h^->*;i/^;W -6, 7 1. 
2, 3, 4— ^h7fch*P-rV^y U >-S -^W^Bfcfc'ftlfc 

(3S) -6, 7-S>*Mr5'-l. 2, 3, 4-f h5t HP^V^/U> 
- 3 - *M>»P - h^X>^M>i* (0. 50g) Sfh5tFD77> (6 
mL) »C»»U h U £ A7jc^. (3mL) S&fflftTJP*., »ttll^< 

(0. 31mL) mnXft^k. tf>o < t>#Mb^i&T 1 ifem^bfco 1 M&MzKMi (5 

15 fi»*i:UT3Mift^« (0.38g) 

MSCESI pos. )m/z:360([M+Na] + ), (ESI neg.)m/z:336([M-H]-). 

(2) (2S, 4S) -l-[ (3S) -2- (tert-^b^rv-*;^— -6 
, 7-v^h^-l, 2, 3, 4-fh7th*D^V^ U>-3 — 1M%)\> 
2 - ->7; - 4 - U i;>0^ 

20 ftttm (3) (2S, 4S) - 2 - / - 4 - 7 jV^n tf 

D'J^>Ift (0.15g) i (3S) -2- (tert-^b^'>*;V^n;V) -6, 
7 h^v—1, 2, 3, 4-Th7tHD-fV^/U>-3-W>f 

(0.34g) «6»*iUT«HflS-&« (0.34g) 

MSCESI pos.-)m/z:456([M+Na] + )o 
25 (3) (2S, 4S) -2-v'7/-l-[ (3 S) -6, 7 h*^- 1 , 
2, ; 3, 4 -r h7k HD-I* U >~ 3 -f;W*^tol'-4 -7Mn tf 

f£»j45 (2) iW*©#8rC, (2S, 4S) -1-C (3S) -2- (te 
rt-^h^r$/*;p#r:;W -6, 7 -i?* b*^- 1 , 2, 3, 4-rh7kH 
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(0. 30g) ^^m^^iibT^^tl (0. 20g) 
MSCESI pos.)m/z:334([M+H] + ),356([M+Na] + ), (ESI neg. )m/z:368([M+CL]-) 0 
MMM 5 0 

5 (2S, 4 S) - 1 -[[ (2 S, 3R) - 2 - 75 / - 3 - ^>^t^y] ^ 
/ M ~ 2 - ->T J - 4 - y)V-X U £ n U v >mkt&<D^j& 
(1) (2S, 4S) -1-[[(2S, 3R) - 2- (tert-^h=¥^A^=i)V 
TS.S) - 3 —*>5?)Vtti'l'7jrS'fM -2- s s7 J-4 -7;^DfcfPU 

10 HJfi^ll (3) il^ao^feT, (2S, 4S) -2-^7/-4-7;VtDlf 
DU^>SiS (0.30g) fc[ (2S, 3R) -2- (tert-^ h**'Zl)l'tf-)l> 
757) -3-^>5?;i/^^]^>lfe (0. 62g) it), «67W7Xt 
IsX&mfc-BiW (0.81g). £#fco 

MS (ESI pos.)m/z:406([M+H] + ), 428([M+Na] + ) l (ESI neg. )m/z:404([M-H]-). 
15 (2) (2S, 4S) -l-[[ (2S, 3R) -2-757-3-^>^t^> 

] 7 & y -f ;v] - 2 - $/r y - 4 - tf a u v 5 

*»!l4 8' (2) tmm^mx. (2S, 4S) -1-[[(2S, 3R) -2 

-->Ty-4-^;v^Dtrau>?> (o.49g) ^a^fit&*ttT«^i (o 

20 .34g) £#7c„ 

MS (ESI pos. )m/z:306([M+H] + ), 328([M+Na] + ), (ESI neg. ) m/z : 340 ( [M+CL] ") . 
mMM5 1 

(2S, 4S) -2->/7;-4-7Mn-l-[[ (2S) -tfn«J^>-2 
25 (1) (2S, 4S) -2- (7$;*;^rjl/) - 1 -[ (2S) -1- (te 

r t - b ^ tf a u > - 2 — f ;w # - ;P ^ 4 - 7 Ji^rt a tf a 

-gmmi (3) <h|*|}£tf>7j1£T, (2S, 4S) -2-75;*M-Jl'-4- 
^;^DtfDU^>iim^ (0.50g) i (2S) -1- (tert-7b3r->%)l'#- 
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)V) -2-\du^p>f})v^>m (o. 64 g ) m&r^yrztisTmmit 

&W (0. 88g) 

MS(ESI pos.)m/z:352([M+Na] + ), (ESI neg.)m/z:328([M-H]-). 

(2) (2S, 4S) (2S) -1- (tert-^h*$x#;i/#~;i/) bf 

$%{f)ii (3) tmuo^mv> (2s, 4s) -2- (7^/*;^-;w) 
-i-[(2S) -l- (tert-^h*^;i/3j?n;i/) t?au^>- 2 r;w# 

M-;P-4-7MDt:D l J> 5 > (0. 80g) ifiHfttLTSlifc^i ( 
0. 65g) 

10 MSCESI pos.)m/z:334([M+Na] + )o 

(3) (2S, 4S) -2->'7;-4-7;vtn - 1 -[[ (2 S) -tfnU v> 
>- 2 - <i M * ;v#x;W t! n U 5? >llfi©^ 

(2S, 4S) -1-[(2S) - 1- (tert-^h^r^;V^n;V) tfa'J^ 
>- 2-^;V]^j;i/^— )V-2-is7S-4-7)V*uy*UVz?> (0.66g) 
15 X^;i/X-^;W (lOmL) tg»l, 4M MM 15mL) £iD*-T> 

tit 3. 5 Btr^m^ufco '3»fc$>-f v7u tr;vx~ ci 

(0. 53'g) Sftfc. 

MS (ESI pos.)m/z:212 ([M+H] + ),234([M+Na] + ) > (ESI neg. )m/z:246([M+CL]~). 

20 mmm 5 2 

(2S, 4S)-l-[(ci s-2-7$;-^D^>-l--f;V) %)V 
(1) (2S, 4S) - 1 -[ (cis-2- (tert-^h^r>'^;V^x;i/T^y) - 

i/zw\>$>- 1 — - r;w#JW*=;w-'2 -*/7 ; - 4 - 7 )\s#u\±uv 

25 

HWJl (3) £mm<DJj&T\ (2S, 4S) -2-y7;-4-7MDtiD 

(0. 30g) t cis-2- (tert-^h^->^;v#x;VT$y) -l/t> 
w<>$>>- 1 (0. 50g) fr&#&fi^flb*$'y:»y;kfr5i>>*a 

•?ht?57 4 (mmmm; ^*V>: Sltl^4 : 1-3 : 2) T#I&U 
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(0.25g), ffiff&J&a-&*i&&* (0. 27g) tVX$mfcfr 

f&m&j&ft ; isv-hffr tlc, Rf=o. 17 mmmm mm^)^= i 

: 1), MSOBSI pos. )m/z: 348 ([M+Na] + ), (ESI neg. )m/z:324([M-H]-) e 

5 -fam&foft ; ->u tlc ri=o. io (jsnt$ti ; ^u-> : iix?;v= i 

■ : 1), MS (ESI pos. ) m/z: 348 ( [M+Na] + )> (ESI neg. )m/z:324([M-H]-)o 

(2) (2S, 4S) - l-[ (c i s-2-7$/->^n^>^>-l — f ^ 

) - 2- v- 77-4-7 ;i^otfD>J v^M®^^/* 

^»!i4 8 (2) t^o^T, mnmsi U) -r#e>nfe<s®t© ( 

10 2S, 4S) (cis-2- (tert-7h^>-^;^-^T^y) -^P 

^>^>-i—r;w - 2 - 4 - tf d u (o. i 

Og) fr^fem^bT^Sfc^ (0. 060g) £#fc. 
MS(ESI pos.)m/z:226([M+H] + ), 248 ( [M+Na] + ) , (ESI neg. )m/z:260([M+CL]-). 
5 3 

15 (2S, 4 S) - 1 -[ (c i s - 2-75;-^n^>- 1 — ' CM ts)V 

2mm4 8 (2) tiRi«o^Tr, HMf!i5i (i) -c^&nfcSMs&o < 

2S, 4S) (cis-2- (tert-^h^r^*^— ;VT^y) -^D 

^>^>-i— <;v) - 2 -5^7; - 4 - 7;vto t!D u (o. 1 

20 og) frzm&mjfctvxmmik&m (o. 067g) 

MS (ESI pos. )m/z:226([M+H] + )» 248 ( [M+Na] + ) , (ESI neg. )m/z:260([M+CL]-)» 

mmm 5 4 

(2S, 4S) -2- crs/iuW—M -1- (tert-^h^->*;^^ 
) -4-7^nt!Dij^>o^ 

25 ##0»J3T»&nfc (2S, 4R) -2- (75/*;V^JV) -1- (tert 
-7h^y*M-;W -4-h HD^->trDU> ? > (2. Og) &>>£a'D**> 
(20mL) fcfflWU K^-fT^X-T-feb >?ST?^^"F (-78 t C), yXfJV75 

/astb'j^t'j'H (2.3mD s«tu&. i$>o< o&i&s-eiM&u 6B#FM 
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;i/=4 : 1~1 : 5).T?*»»U &^@#<hbT^®te£#l (300mg) 
MSCESI pos.)m/z:255(CM+Na] + ), (ESI neg.)m/z:231([M-H]-) 0 











tt*tt 




1 


ESI ( 


[M+H] + 


C u H 19 FNjO 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


C u H 19 FN, O 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C 14 H 18 F N 6 O s 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C 1B H 18 FN.O 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


C 12 H 22 N s 0 2 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 H 22 N 8 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


Cu H 20 N 3 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


C u H 2 o N 8 O z 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C u H 19 CI N 3 O 


244.1217 


244.1231 


11 


ESI 


[M+KT 


C u H 18 N 3 0 2 


224.1399 


224.1 381 


12 


ESI 


[M+H] + 


Cu H 20 N 3 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


Cu H 19 F N 3 O 


228.1512 


228.1525 


14 


El 


[M] + 


C u H„ F 2 N 8 O 


245.1340 


245.1353 


15 


El 


CM] + 


C 10 H 16 F N s O 


213.1277 


213.1284 


16 


El 


[M] + 


C 10 H 16 F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C„ H 18 FNj O 


227.1434 


227.1455 


19 


El 


[M] + 


0„ H 18 F N s 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C u H 19 F N 8 O 


228.1512 


228.1521 


22 


El 


CM] + 


C 10 H 16 F N 8 O 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C 10 H 1B FN.O 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


C u H 17 F N 8 O 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


H 19 F N, O 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C 13 H 21 F N 3 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C 18 H 2S F N 3 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C 1B H M F N 8 O 


281.1903 


281.1911 


29 


El 


[M] + 


C 17 H 22 F N 8 0 3 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C 12 H 21 F N 3 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


C„ H 19 F N 8 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C„ Hai F N 8 0 


305.1 903 


305.1913 


33 


ESI 


[M+H] + 


C 17 Has F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H,, F N 3 0 2 


322.1931 


322.1949 


35 


ESI 


[M+H] + 


C 1R H 27 F N 8 0 2 


336.2087 


336.2101 


36 


ESI 


[M+H] + 


C, Hag F N 3 0 


306.1982 


306.1973 


37 


El 


[M] + 


C„ H 17 CI F N B 0 


325.1106 


325.1112 


38 


El 


[M] + 


C 14 H 18 FN t O' 


291.1495 


291.1503 


39 


ESI 


[M+H] + 


C 1R H 20 F N 6 0 2 


335.1632 


335.1 638 


40 


El 


[M] + 


C ia H 20 F N 3 O 


253.1590 


253.1605 


41 


El 


[M] + 


C« H ai F N 4 0 4 


446.2329 


446.2328 


42 


El 


[M] + 


C,„ H 2B F N 4 0 3 


376.1911 


376.1930 


43 


ESI 


[M+H] + 


C„ H 21 F N 3 O 


242.1669 


242.1686 


44 


ESI 


[M+H] + 


C„ H«, F N s Q 2 


272.1774 


272.1793 


45 


ESI 


[M+H] + 


C lfi H„ F N 3 O 


274.1356 


274.1339 


46 


ESI 


[M+H] + 


C 1K H„ F N 3 0 2 


290.1 305 


290.1304 


47 


ESI 


[M+H] + 


C, R H 19 F N 3 O z 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C„ H 2 „ F N 4 O s 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C„ H 21 F N 8 O s 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C,„ H 21 F N 8 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C in H M FN.O 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C„ H„ FNjO 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C„ H 17 FN s O 


226.1356 


226.1359 



-J^f^J^rf^—^ (DP P I V) flH£M£lfcttD i a b e t e s 
, 4 7, 7 6 4-7 6 9, 1 9 9 8 K:»«*nfc^*K«oTtf ofc. 

ftM\Z&Y)mnVtcommRfete9 6AWW-h*«^ 2 5mM HEP E 
S, 140mMNaCl, 1%BSA, pH7. 8 afr&JfcSWWft+Trfrofc. 

1 0 Ouli Gly-Pr o-4-^W7UJl/-7-7S FC^^FfflSS 
ffim) ?£8c 2 5 u 1 , 1 3 3 mM £fc^*$/#Aifctt7 . 5 m 1 > *fe{Wfr& 

f^, 5 At i §sg-&u ^v^iBBawftT i/ioo m\z%%ihfrfo.m 12. 5/1 

1 £2ra*.£o *MT?2I^WR***fctl, 2 5 5 0 n 1 £8SJPbE 
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— (1 4 2 0 ARVOTM Mu 1 t i label Counter;Wal 1 a 
cttS) £JBV>T3 9 0nm*C®jB£l*fc£#©4 6 0 nmOim®M*fflfeV 

(IC 50 1) 

io (%) =atbx i o o 

( b fcfc tt* Sbfc3ftS0 

HllSESSSItbT, «pWP (WO 9 5/1 5 3 0 9) |B«c© 1 - C (2S, 3 S) - 
15 2-73l/-3-*? 1 ;i/^>^/-f;H-2- (s) -->tv trn U5>»U 7)V 
*U%m& A), XXmV? (WO 98/19998 XteU S 6 0 1 1 1 5 

5) gBtt©l-[2-[ (5-e/7;if>Ji?>-2 — OP) 75;]I^V75;] 
7!-fe^;P-2- (S) EnUi>>2^& ttfr&#>B) 6|V>fc. 



DPPlVm*Stt (I C BO tt> nM) 





1. 5 


mmm 1 


0. 6 


£g%$i 1 5 <oft&m 


0. 7 


mmm 1 7 (Dit&w 


0. 6 




5. 5 


mmm 5 oft^ 


1. 1 


MMW 2 1 <Dit^ 


2. 9 


mmm 2 6 ©ft^ 


3. 3 
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u^mmmB^^m^^rcmsur^yy b (Ms smm) mrnmi 
<Dit^^^rs^mA(D7mm. ^n^nmm^^m^xmmv, img/m 

lymm^mmVTc) £lmg/kg (lmlAg) Tl£n&#Ufc. 

5 $M$t£#m> 5#n io^, 30^, imm. 2mmmz.mi&m£Q 
>takm^ (lc/ms/ms) \z&Q®mistco -rut)t>> Mmson 

10 ^7 7HftXtfc. #5 Ate CAPCEL PAK C18 UG120 5 Aim 15 0m, iH^ 

2mm) <D%<D&mWco mm\Z lOmM gmT^-^AzR}^- 9 0 %T± h 
~bV)\rt&&L (1:9) Mm&mWco MS/MS^#fc^T«u Sciex AP 
13000 LC/MS/MS System (Perkin Elmer Sciex) £H£J8U -f tMbS^fiE S I 
£J3V^ ; 6^U>^<i:bT«IE-r^>, SRM C/Wj — if— f *->&£tf 

15 T«Lfc. 1 0to&*&te"*n*n m/z 228. 0 33 m 

/z 86. 0, ffr&^Ate^Wn m/z 210. 1 m/z 86. 0 ^ftLfc. 

gpg4f©^iMi©^jlIf)3lSSg2 tC^Ufc. ' 

20 





m^KDSkm^mm : SMfc (ng/ml) 


5# 


10# 




30 # 


i mm 


2 mm 




15 7 


3 7 2 


3 4 8 


19 5 


2 4 


5 




12 2 


14 6 


113 


2 8 


6 


2 



' Umt3 [Zucker fatty 5 v hT^P^^f^' (OGTT) KlSttSS^:/ 
Zucker fatty hTCOGTT^D iabetologi a, 42,132 
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4-1331, 1999 iz.mw.tsnttm&m^zUTn'Dtco &mwzi oi 
mom®, zucker fatty jyh (b#9=-*-;k* • u;t-tt) &immm&& 

itfto ttffl&fflft\Z.'\/VJ >mWlstcU]hW (Drummond Scient 
5 i f i cttW TIRjE»«a>&RUilLfc. *»flS^«ttH*«»^a»fll* Ofc 

b , mk<b&toRzmtom7m j s>fr &3o»2mi/kg 

«Ptft#Ufc. »«^6 15, 3 0^(c:BBJi5#»e)»bfc. jfiL 

10 «Ott»ttlt'fek:^U> (»*8SS5a«) iH'&ft, 3 0 0 0 r pm, 15^1 

, 4t:i?5S'Ci»«rtiu jiiiftsisiJRUTia-&fcat«iufc. 

J**Stmojfii»lt (mg/dl) \Z!f)Vn—7s CH^hyn- (fn^MHSX 

maw t$ij£u m&m*z6 oft'&£^<D&nihmffloikmm^mmTm 

m (m i n -mg/d 1) *»abfc. (fcfcU OMI«tbT»»i 

15 ©»-r#e>nfem©i&i«fit^fflbfe.) 

3 fc^bfeo s&£M0i] l ©^4»««ffiteJlii»lfta>±#Stti1Wbfc. 

<p<0. 0 5) 



^3 





TOM±S.E. (min-mg/dl) 




15545±765 • 
132481619 



20 

^m^^^m.nrc^^y^-^jv^-f^y—^ i v (dppiv) a^stts^rrs 
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5£ (1) 



5 




10 K4>, RHtADy^MnP, tKM*. «*»l-5©7;i/3^'>SXttiSlSI*l 

3+->sxttK*ft i ~ 5 ©7;w^;v«s**r*^ x«r 8 Rtf r 4 #— atfcfco 
1-5 07;Mf u ^ssj&jfcu 

20 YttS-CR 6 R 6 -[^> R 5 MR 6 OT— Xf«^oT7jc^M^ ; AP^ 

sntfej;^7xzM, -r$yyu;i/S, -f >fu;w», -nhr 11 (^^r 

25 r t - :/ h 3r Jl^— ;i/3fcBr b < fe1>i?)Vtt is* £^T) > - C O 

NHR 1 2 {£*R 18 tt**K^Xtt- (CH 2 ) ra -R 13 

tt^>^;v*^->*;v^-;w36**-r) &^-r} mixki-or 14 (5£*R 14 te£* 
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S-^^lOSTtlSntfeiV^iHc 1-10 ©7;i/^M ; fKlMD 

5 X^-CR 7 R 8 -CR 9 R 10 - (5£«K R 7 > R 8 > R 9 &X*R 1 "M-X^ 
^■dT7K^M^ ; APy>IH^F; APy>Jf^ 7jc^S, £*iit3£ 1 ~ 5 © t: K n 

fc;!^*^;^ ^i^T/ha, fomm 1 ~ 5 ®7M;w 

— CONHR 1 2 {pSI^R 12 ^^^^- (CH 2 ) m -R 
13 (S^M1~5^L^ R 13 te7.RS?IlH^ ^ h^rv-^;i/^;i/*, Xh 

— or 14 &*R i4 fcmm$ki~ 5 (Dmm r )v*)vm%\^<n.^>v)vm*7K-? 
15 ) ^e,^^.i¥«J:D^sn-g>— ^^±®STii$nTfej;^M i ~ i 007 

HC^, *1S^ %)l>tf*5s)V& 7S/1, 75;*M-M, ^«Cl~5 

oitt7j^;ns^^it 1 ~ 5 oit7;^^5/i^&^5i c kDltfn5 

-^±©lTf i$nTfeJ;V^M3 ~ 8 0J/^D7J^H ; ap^>I 
20 7Km«> ti)l#*-»im, 75/S, 75 7*MxM, ^«:1~5(D 

tot;^;v*r^^ 1 ~ 5 (DmvtT)un*^mfr ztezmz vmttnz- 

^^±©a-e«^^nxfe J;v^mic4~8©^^PT;i/^7-x;i/a ; An^r>I 

~ 5 mm.7)v^)vmms^.mm. 1-5 <omm7Jvn^r~>m^u^>m^ 
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)vm. Kiti~5 07M^ti> tfr- 

tti^tiTfeiv^x^s, -f s*vu;i^ -f>H'JiH> -nh 

— CONHR 1 2 {^R 12 «tK«M^X«- (CH 2 ) m -R 13 (5£*m 

^r 1 4 «M*m i~5 <d^t;v^ju*«u < te^>>>jvx£*-r) a> e>&3 

15 ^e>^^WckDStt*n^-oj^±©ST^$tiT%J:V^*^2~l 0©I« 

->^xte^ti£i~5©7;v^;vx£^u r 2 , R 3 WR 4 ^n^n7jc^m 

2 mzmMoii'T J tin U $?>»##Xfci:*©2i^Wfcl^£ft*&. 
25 4. S; (1) Kl&WT R^^yil^tfeD, R 2 ^7KSftJiC^T-&5li^© 

ISBfg l Xte 2 ^{cffi«©->y y tin u s?>«JII#:Xtt't©ai^WK:*IF«sn* 
5. 5£ (1) fcfeViTR^^^SRIS^SbO, R 2 > R'Rr^R 4 ?^**^ "C 
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6. 3$ (2) 



5 




snrt)J:^7xnM, -f 5^/u;>3£, -f >fu;w& -nhr 11 (5S+R 
"ttacsMC^, «i$nTfej;Vi7x^M, wftsnTfcj^truswak te 

15 NHR 1 2 {^*R 12 «7K^1E^X«- (CH 2 ). m -R 13 (^mttJMfc 1 ~ 5 

i - 5 ©m^T;i/^r;v»^b < «^>$?;waisr^-r) a» t>a«n' 

TO-CR 7 R 8 -CR 9 R 10 - (3;*, R 7 , R 8 , R 9 &tf R 1 X«» 
25 ^T^^S, ^V^v^S, 1 ~ 5 ©TJV*;^*- 

t %> «k tf u >?;i/^ t e r t - y h * b < te^ > 5^;^^ v'* ;p 

#—)Vm&7iiT). — C ONHR 1 2 (S^R^^lSlS^Xtt- (CH 2 ) m -R 
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1 3 (£*mtttt»l~5*»U R 18 ****®^ *h* 9 s*)V#~)V& Xb 

- o r 1 4 (a* r 1 4 iiK*» 1 ~ 5 o««7 v < ^ >^£&^-r 

oBUt©»T«»anT* *v^*R5~ 1 0 ©H^dt;WV2S ; x^a 

~ 5 <Dmz7)v*)v&ikztmmm 1 ~ 5 ®**7;io*^*#&fc*»««* 
s;**, ttsn-cfeiv^x^/n, -rs^/u/ws, -<>FU;vafc -nh 

5^T)> — CONHR 12 {^4"R 12 «7K^m^X«- (CH 2 ) m -R 13 <5£4«m 
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. i ~ 5 owfcyjwv&Rxt- or 1 6 (a* r 1 5 1 

sfcsau; «93i^n§-o^±(DSTgm$nTfe : j;v^^ic 2-10 oi« 
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